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Could this be your marginal well? 


If you're operating a marginal well, this illustration 
could be a portrait of that well. Close examination of 
your well logs may reveal additional zones of potential 
productivity and a chance for increased production— 
with the right acidizing or fracturing treatment 

Here, for example, are three adjacent oil-saturated 
intervals within a single section. They have dissimilar 
porosities, permeabilities, and acid solubilities. Pro- 
duction from any one interval would not pay our; 
from ¢wo would be marginal, but from all three would 
make a good commercial well 

The problem is to devise a treatment, economically 


Services for the 


feasible, that would stimulate all three intervals to 
maximum production. It’s not an easy task, but Dowell 
engineers are doing it every day 

Dowell is the only service company with twenty- 
six years experience in oil well stimulation work 
And Dowell has the wide assortment of chemicals, 
additives, and temporary plugging agents required to 
tailor treatments for practically any formation 

Have any marginal production? Let your Dowell 
engineer help you check your well records for addi- 
tional production possibilities. This is a good time to 
take another look at your stripper wells. Dowell, 
Tulsa, Oklahoma. 
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MECHANICAL MARVEL 


makes Sucker Rod Couplings 
on Push-button Orders 


COUPLING AS 


IT COMES FROM 


» « « in LARGEST, MOST MODERN 
SUCKER ROD PLANT in the Oil Industry! 


Mechanics is not always better than human hands and skills, but it is 
tireless, rigidly and undeniably systematic, precise and exacting . . . and 
this method lends itself best to full employment and exploitation of all 
types of controls and governors: electric, electronic, mechanical, hydraulic, 
pneumatic, or combinations thereof . . . and each has its selected function. 
Such a method reserves to human judgment its best function: 
supervision — inspection — checking — testing — final inspection, 
approval, and acceptance of only the superlative in product. 
From the random length cold-rolled round stock, through every operation, 
of cut-off, passes and machining finish, the process is fully automated in 
control. 
The couplings from machine-finish go to an automatic 8-spindle tapper for 
full through-threading (assuring definitive axial alignment), thence to final 
inspection, before induction hardening, completing a product without a 
peer, qualified to carry the API stamp and the NORRIS Label of Excellence. 


Your Supply Store Is Our Distributor 


W. C. NORRIS, MANUFACTURER 


DIVISION OF DOVER CORPORATION 
TULSA, OKLAHOMA 


AUTOMATIC 
MACHINE 


SKILLED HANDS AND ULTRA 
PRECISION GAUGES MAKE 
THE FINAL CHECK ON EVERY 
NORRIS ROD COUPLING 


BRANCHES: GREAT BEND, KANSAS; CORPUS CHRISTI, HOUSTON, KILGORE, ODESSA, WICHITA FALLS 
TEXAS; OKLAHOMA CITY, OKLAHOMA; SALEM, ILLINOIS; CASPER, WYOMING; FARMINGTON, NEW 


MEXICO. WEST COAST DIST.: REPUBLIC SUPPLY CO. OF CALIFORNIA, LOS ANGELES 
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The Conference Table........... 
Bad officials are elected by good citizens who don't vote. 
— George Jean Nathan 
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United States Petroleum Forecast and Dynamic 
World Growth in Demands 


Are we across the demand plateau, ready to resume a rise in 
Here is a prediction of 4% or better increase 
for U. S. in 1959 — and of 11% for the Free Foreign area. 

— Austin Cadle 


consumption? ... 


Interest Quickens in Bolivian Oil Potential 


Some 20 companies are seeking reserves in the Beni and the 
Chaco regions — the industry is growing in this land-locked 


heart of South America. —R. S. Randerson, Jr. 


Intensive 10-Day Course at UCLA 


Early course in engineering and management has developed 
such subjects as “‘Creative Thinking’’ and “Business Manage- 


ment Decision Gaming."’ — Reno R. Cole 





Watch for 1959 OUTLOOK 


Top executives of the petroleum industry will give their views of what 


the coming year will bring in operations and economics . . . 


Coming in January 1959 issue 
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Our Last Free Choice 


THE STUNNING victory of many left-wing politicos in the national Novem- 
ber election may be the Sputnik needed to inspire opposition. Those who pre- 
fer to conserve the most successful system of government and economics ever 
devised may be forced into aggressive campaigning. 

The key word here is “prefer.” Preference must be transformed into 
determination. The answer of the voters to weak and divided conservative 
forces is “Put up or shut up.” 

The national petroleum industry will be on the legislative spot often in 
the next two years. Without unity of purpose we could come out in 1960 with 
FPC control of oil as well as gas. Election results convince us that only the 
most powerful defense by the whole industry can avert a downward revision 
of the 2742 percentage depletion in the next Congress. 

The industry fight over voluntary vs mandatory controls of imports will 
be swallowed in the demand for price control of oil products similar to price 
control of natural gas. 

If, as Congressman Gwinn stated (November’s Course of Oil), the last 
Congress was dominated by members elected through labor union influence, 
this one will be much more so. What labor union leaders want will tell us, to 
a large extent, what we will get. 

They want more government spending, less income taxes on lower in- 
comes, breaking up of large business corporations; they want rent control, 
direct price control of basic commodities (oil and gas, etc.), federal review of 
proposed price increases, government incorporation of business enterprises, 
federal government financing of education and medical care. (Testimony re- 
leased November 9 by Senate-House Economic Committee.) They want 
socialism wrapped up in the sheep’s clothing of “people’s capitalism.” 

But inflation, the wolf, is always there to eat the worker’s wages and his 
pension. Government deficit spending and spiraling of costs — much of it due 
to forced wage increases——-can be met only by inflation. Inarticulate con- 
servatives have never driven this elementary point home. More often than 
not they are the sheep, posing as wolves from tragic ineptness. 

We have a choice — perhaps our last free choice— Do we fight for 
limited government and freedom of economic enterprise as the colonists once 
did, or do we join “the oil and gas for all the people” (with not much for any 
but government officials) side? 

It would be easier and, temporarily, more profitable to get in the left- 
wing swing. We could very probably get subsidies for unprofitable oil prop- 
erties and for withholding good potential production. 

But consumers would pav. The nation would pay —as it is beginning 
to now — in lack of responsibility, and in decadence of integrity and leader- 
ship. It will take unswerving courage and heartbreaking work to turn the tide. 

We are eating cake. Have we the strength to choose bread? 


Ernestine Adams 
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Congrats and $25 to Mr. D. J. SUGGS, Republic Natural Gas Co., Tipton Bidg., Pauls Valley, Okla., for this quip. 


Joe Roughneck is top kick of the industry .. and plenty tough in his pipe demands. 
He likes the plus factors he gets in using Lone Star electric weld pipe: convenient source 
of dependable supply, overnight delivery and rigid quality control through exacting 
multiple tests. 


Sound, strong, lasting pipe you can depend upon: API casing, tubing and line pipe 
from Lone Star. 


on 


/STEEL 


COMPANY 
EXECUTIVE—SALES OFFICES 
W. Mockingbird Lane at Roper * P. O. Box 12226 * Dallas, Texas 
DISTRICT SALES OFFICES 
912 Republic National Bank Building, Dallas, Texas 
Houston, Texas | Midiand, Texas | Tulsa, Oklahoma 
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Having trouble in sandy wells? 


Stop sand-wedging with an “Oilwell” 


Bottom Discharge 


» 
Valve! 
TUBING 
Bottom-seated rod pumps frequently 
become wedged in the tubing when 


sand accumulates between pump barrel 
and the tubing. This necessitates pull- 
ing a “wet” tubing string which is a 
troublesome and costly operation. 





SUBSURFACE An “‘Oilwell’’ Bottom Discharge 

PUMP . , , 
Valve in your pump relieves your mind 
of this worry, by its unique discharge 


action. On the down strokes of the 








FLUID FLOW plunger, fluid is discharged in ample 
ON PLUNGER'S 
DOWNSTROKE 





volume to prevent sand, paraffin or 
other debris from settling around the 
base of the pump. Even when the pump 
resumes action after shutdowns, sand 
deposits are quickly washed away. 


FLUID F . _ 
- —e The Pump Specialist at your nearest 





“Oilwell” store will be glad to explain 


further, not only how the Bottom Dis- 





charge Valve works, but also why it 
works so well. It is typical of the many 
advanced features that “‘Oilwell’’ En- 
gineers have designed to keep your 
subsurface pumps operating at highest 


efficiency and lowest cost. 
BOTTOM 
DISCHARGE 
VALVE 








Branches Serving All Oi! Fields Executive Offices— Dallas, Texas 
Area Offices—Calgary, Alberta « Casper, Wyoming « 
Columbus, 0. « Dallas, Texas « Houston, Texas « 
Tulsa, Okla. « Los Angeles, Calif 
Export Office—30 Rockefeller Plaza, New York 20, N. Y, 
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Warning to all oilmen! 


YOUR BIGGEST COMPETITOR- 
THE GASOLINE TAX- 
IS READY TO STRIKE AGAIN! 


As every oiiman knows, gasoline taxes are your biggest competitor for the 
American motorist’s gasoline dollar. 





Now, according to reports from Washington, Congress will be asked to raise the 
federal gasoline tax again—by as much as 2¢ on every gallon! 


s 
TODAY: The American motorist pays federal and state gasoline taxes* equal to: 


41% of the retail price on every galion 


54% of the tank wagon price on every gallon 








80% of the refinery price on every gallon 


2 
TOMORROW: If this tax increase is allowed to go into effect, the 


American motorist will pay federal and state gasoline taxes* equal to: 





50% of the retail price on 
every gallon 


66% of the tank wagon price on 
every gallon 


97% of the refinery price on 
every gallon 


*Combined national average of state and federal gasoline taxes. 


WHAT DO YOU THINK THE AMERICAN PEOPLE WILL SAY 
ABOUT THIS? CAN THEY AFFORD IT? WILL THEY BLAME YOU? 


COMMITTEE ON PUBLIC AFFAIRS 
of the 
AMERICAN PETROLEUM INSTITUTE 


50 WEST SOTH STREET ° NEW YORK 20, NEW YORK 
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...in the Financial Center of the Southwest 


REPUBLIC 
is the Oil Man’s Bank 


In drilling or financing, it’s results that count... and more and 
more oil producers are finding the right results through financing 
in the Oil Department of Republic National Bank of Dallas 
CAPITAL FUNDS a pioneer oil bank of the Southwest ... where your production 
OVER p financing needs are met by men who know the oil industry 


Take your next problem to Republic . . . the oil man’s Bank 


$90,000,000 
LARGEST 


IN THE SOUTH Lf a REPUBLIC 
MEMBER FEDERAL DEPOSIT INSURANCE CORPORATION National is 7s, | |. 4 of Dallas 


ADDED STRENGTH YOU CAN BANK OWN 
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THE CONFER 


lected citizen 


Political Action by Industry 


Frank M. Porter, president of API, said in his address 
to the national convention in November that if we are to 
win the political battle, we must throw ourselves into the 
struggle “that will decide with finality the career of every 
man and woman in this room.” This statement of condi- 
tions is one we have not faced. We are traveling willy-nilly 
into the wilderness of bureaucratic rule without looking at 
the map. 

“The outlook is as gloomy today as it has ever been in 
my 42 years of association with the petroleum industry” 
Porter said. 

A number of papers at the API convention went into the 
political and public relations aspects of the present situation. 
Unless the oil industry improves its public relations it is 
in for real trouble, Lyle C. Wilson, vice president and 
manager of Washington Bureau of United Press Interna- 
tional, told the convention. Wilson pointed out that 13 
new senators were elected in November and most or all 
will be against the oil industry unless somebody tells the 
industry story better than it has been told in the past. 
Wilson also mentioned a point in the organization of public 
relations that is seldom discussed outside of individual 
companies. He urged oil company executives who do not 
have their public relations men reporting directly to the top 
to change their set up. Public relations, he said, begins at 
the top. In our long years in dealing with company public 
relations men, we have gained substantial proof that this 
is true and only in rare cases does a public relations de- 
partment function unless it is part of top management. 

Recipient of the API Gold Medal for Distinguished 
Achievement, W. S. S. Rodgers, warned that oil industry’s 
internal disputes might lead to increased Federal regula- 


This cartoon by Holland (Chicago Tribune Syndicate) ran in the Tulsa 
World. 


A-10 


x 


ENCE (TABLE 


tions of the entire industry. Senator Lyndon Johnson and 
Congressman Harris are two legislators who have pre- 
viously told the industry it is courting further domination 
by the Federal government. 

The editor of the Cleveland, Ohio, Press told oil men “In 
dealing with the public in the sale of products at retail you 
have achieved a singular cordiality because you do a 
splendid job of serving the public and present a picture of 
orderliness and service.” 

Then Louis B. Seltzer said “on the higher echelon of 
politics you are in very real trouble. You have been stupid 
and arrogant and unmindful of the inevitable results of 
your conduct. I cannot understand why an industry so 
great, so rich, and so progressive permits so much to be 
done in its name.” 

Seltzer added, “You are now the scapegoat of American 
emotionalism.” Seltzer declared that all business and in- 
dustry must pay more attention to public affairs if the 
nation is to be preserved as a free democracy. 

On the positive side, after all the “viewing with alarm,” 
there was a plea for unglamorized work and cooperation 
for the API Committee on Public Affairs. The consolidation 
of Oil Information Committee and American Petroleum 
Industries Committee evidently had approval. 

In his acceptance speech, Rodgers said he was happy to 
be attending the meeting at which the Committee on Public 
Affairs was formed. “I feel that this is a most important 
step on the part of the industry” he said. “And that the 
proper support for and participation in this organization is 
the responsibility of each company and each person who 
derives his livelihood from the petroleum business.” 

Kerryn King, chairman of API Committee on Public 
Affairs (and vice president of The Texas Company) went 
into the purpose of this new committee. He said there were 
problems that would always be with the industry and that 
no organization, no matter how effective and dedicated it 
may be, can hope to solve them. 

“The very most we can hope to provide is (1) A forum 
for intelligent discussion and analysis of these matters and 
(2) A medium through which people in this industry can 
work together in dealing with them.” 

He frankly admitted the whole program could fall flat 
on its face. All that would be needed to insure the result 
would be for individuals and companies to sit back with a 
comfortable thought that the Committee on Public Affairs 
would have everything well in hand. To a large degree this 
has been what the API public relations committees have 
always found to be their greatest bugaboo. 

If the new committee can inspire the industry to work, 
if it can make the individual realize that part of the prob- 
lem sits on his shoulders and cannot be shared, if it can 
break down any part of the iron divisions in our industry 
—if it can do these things it will be the greatest accomplish- 
ment we have yet achieved. 


Fringes Fly High 

Fringe benefits cost petroleum industry $1650 per year 
for each worker. The petroleum industry has substantially 
more benefits than any other. In the two years from 1955 
to 1957 costs increased from 61 cents per payroll hour to 
78 cents for employee benefits. 


(Continued on Page A-23) 
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EXTRUSION * CASTING * FORGING « FABRICATION 


<CURME'K" 


Metals shaped under Micro Controls 


From melt to finished product, steel and 
other premium alloys are under constant, 
critical surveillance at the Metals Proc- 
essing Division of Curtiss-Wright Corpo- 
ration. CURMET commercial products 
have the same built-in precision qualities 
that have steadily surpassed rigid military 
and commercial specifications for many 
years. 





EFFECT OF TEMPERATURE ON IMPACT STRENGTH OF A-286 


CHARPY IMPACT STRENGTH ~ FT LOS 











400 our 800 
TESTING TEMPERATURE —"F 


CuRMET quality is more than inspec- 
tion . . . though the most modern flaw 
detection methods are employed . . . it is 
the in-process control of metal flow that 
imparts premium properties and adds to 
service life. 


os, \ 


TRANSVERSE LONGITUDINAL 

CURMET processing with accurate metallurgical control 
is typified by this microphoto of a precipitation hard- 
ening, high temperature alloy extrusion (A-286) show- 
ing uniform longitudinal and transverse grains. 
Metallurgical examination of the extrusion shows uni- 
formity of microstructure, assuring consistently high 
mechanical properties throughout the full length. 


ULTRASONIC INSPECTION 


IMMERSION TESTING — OR — CONTACT TESTING 


Permissible ultrasonic flaw indication for com- 
mercial products is 5% of wall thickness. 
Nuclear applications are specified at 3%. 
High-performance A-286 alloy, when CURMET 
processed, consistently passes ultrasonic test- 
ing at the 142% level . . . with no defects 
noted even under these rigid test conditions. 
CurMET ultrasonic testing can be applied 
to your forged or extruded product by either 
the immersion or contact method. Simple or 
complex, solid or hollow, your product gains 
quality by CurMET in-process control. 


FOR FURTHER INFORMATION WRITE 


METALS PROCESSING DIVISION } &) CURTISS-WRIGHT CORPORATION 


760 Northland Avenve h 


4 Buffalo 15, New York 


FOR FURTHER INFORMATION ON 


ADVERTISED PRODUCTS. SEE READER SERVICE CARC 
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API Officers for 1959 

H. S. M. Burns, president of Shell Oil, and Frank M. 
Porter, president of Fain-Porter Drilling Company, Okla- 
homa City, Oklahoma, were re-elected chairman of the 
board and president of the American Petroleum Institute, 
respectively, at the association’s 38th annual meeting. 

Newly-elected vice presidents are: L. E. Fitzjarrald, 
manager of the production department, Phillips Petroleum, 
API vice president for production; Clarence H. Thayer, vice 
president of Sun Oil, API vice president for refining; C. J. 
Guzzo, vice president of Gulf, API vice president for 
marketing; W. J. Arnold, assistant vice president, Pure Oil, 
was elected API vice president for finance and accounting. 

Re-elected vice president was C. E. Spahr, president of 
The Standard Oil Co. (Ohio), API vice president for trans- 
portation. 

P. C. Spencer, chairman of the board of Sinclair, was re- 
elected treasurer, and Williard M. Wilson was re-elected 
secretary. 


Oil Stamp to Be Issued 

A special commemorative stamp will be issued next year 
to mark the centennial of the U. S. oil industry, the API 
was advised by the Post Office Department. Stamp will be 
issued at Titusville, Pennsylvania, on August 27, 1959 — 
accepted home of the American oil industry, and 100 years 
to the day that the first commercial oil well became a reality. 
The color, size and denomination of the stamp has not been 
announced. 


Producing Properties Acquires Oceanic 

Producing Properties, Inc., of Dallas, Texas, has con- 
tracted to acquire all assets of Oceanic Oil Company of 
Los Angeles, California. Oceanic Oil will be liquidated 
under terms of an agreement by both boards of directors, 
and a new issue of Producing Properties common will be 
distributed to present Oceanic stockholders. 

The acquisition is the 39th consecutive purchase by the 
Texas firm since it was founded 342 years ago. Oceanic 
properties include 231 producing wells, two waterflood proj- 
ects and 250,000 acres of undeveloped acreage in the U. 8S. 
and Alaska. 


Sinclair, BP in Trade Agreement 

Sinclair Oil Corporation and British Petroleum Company 
have entered into a three-part agreement involving supply, 
production and marketing of crude oil between the Eastern 
and Western Hemispheres. The non-exclusive pact would 
permit Sinclair to make use of Persian Gulf crudes that BP 
does not now have a market for. Also, a new company 
would be created to market Middle East and Venezuelan 
crude. Another jointly-owned company would be estab- 
lished to provide for exploration and production ventures, 
primarily in South America. 


Burns Named ‘Congress’ President 

H. S. M. Burns, president of Shell Oil Company and 
chairman of the board of directors of the American Petro- 
leum Institute, has accepted the presidency of the 1959 
World Petroleum Congress. As Congress president, Burns 
will preside at the more important functions planned for 
the meeting, scheduled for New York, May 30-June 5. 
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Digest of News and Comments 


Jake Hamon Gets New Award 

The new Carl A. Young Memorial Award has been given 
to Jake L. Hamon, Dallas, Texas, independent producer. 
Award was made to Hamon by the API Division of Pro- 
duction at the 38th annual convention in Chicago. Citation 
was for his “exceptionally meritorious service to the petrol- 
eum industry over the past 22 years.” Hamon was API 
chairman in 1956 and 1957 and served two terms as vice 
president for the Division of Production in 1947 and 1948. 


States Refile Tidelands Brief 

Five Southern states have presented a new Supreme Court 
brief in which they consider the views of Secretary of State 
John Foster Dulles as “unnecessary” in deciding the offshore 
boundary dispute. Louisiana, Texas, Mississippi, Alabama, 
and Florida filed the joint brief, which was made public by 
Louisiana Attorney General Jack Gremillion. The Supreme 
Court recently cancelled oral arguments in the controversy 
involving the 3 to 10-mile limit of state or federal tidelands 
ownership. 


Companies to Keep Service Stations 

U. S. district court in San Diego, California, has ruled 
that seven West Coast oil companies may keep their retail 
service station outlets. The ruling, affecting Standard of 
California, Union of California, Shell, Tidewater, Texaco, 
General Petroleum, and Richfield, also reset an anti-trust 
pre-trial discussion date for February 3 for the companies 
and the government to reach some compromise in the eight- 
year-old suit. The government had asked that the group 
completely divest themselves, over a five-year period, of 
all retail outlets. The court, in ruling out the government's 
plea, suggested that the oil companies had corrected alleged 
abuses prior to this time. 


Texaco Is Leading U.S. Producer 

The Texas Company is now the largest crude oil producer 
in the U. S., with a gross domestic production now running 
at approximately 480,000 bbl a day, reports Augustus C. 
Long, Texaco board chairman. Long points out that the 
U. S. is now consuming seven times as much oil as was 
found here in new discoveries. 


PE Elects New Vice President 

. The PETROLEUM 
ENGINEER Publish- 
ing Company an- 
nounces the election of 
E. V. (Cy) Perkins as 
a vice president. Perk- 
ins, previously district 
manager with offices in 
Chicago, has been asso- 
ciated with the organi- 
zation since 1938. In 
his new capacity he will 
continue to represent 
the company’s five pub- 
lications in seven mid- 
western states and cen- 
tral Canada at his Chi- 
cago headquarters. 


GENERAL SECTION, December, 1958 





FLAT EFFICIENCY CURVE 





with PEERLESS Separators... 


PERCENT OF RATED CAPACITY 
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with Peerless Separators 
you can remove entrained 
liquids from process vapor 


lines and maintain a 








SEPARATION EFFICIENCY-PERCENT 








“eas [) yw 
PEERLESS 
MANUFACTURING COMPANY 
P.O. Box 13165 Dallas, Texas 


Representatives in All Principal Cities 
























high efficiency over the 







entire range of flow. 






Top View of Internal Baffles 


FORCES AT WORK 
The above illustration shows a top view locking down at twe 
of the many internal separator baffles. Entrained liquid droplets 


are cought in the pockets and drained down out of the gas 
flow ... thereby completely stripping the gas before it leaves 








the mist extractor. 


OTHER OUTSTANDING FEATURES OF PEERLESS SEPARATORS 


Low pressure drop across mist extractor — less than 6” of water. 
Compact and economical. 
Vane units can be made easily removable. 


Mist extractor and vessel can be made of any type material. Carbon 
steel mist extractors can be placed in a vessel and stress relieved 
without damage. 


Can be designed for any capacity or special requirement. 


OVER 20,000 SEPARATORS and SCRUBBERS IN SERVICE 
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PE Founder Dies 


Thomas Joseph Crowley, Sr., 64, former publisher 
and one of the founders of The Petroleum Engineer 
Publishing Company, died October 13 after a short 
illness. 

Mr. Crowley was born in Brooklyn, New York, and 
moved to Tulsa, Oklahoma, in 1919, where he was 
associated with the Oil and Gas Journal. In 1929 he 
helped organize The Petroleum Engineer Publishing 
Company with which he was connected until his re- 
tirement in 1954. More recently he has been vice 
president of Oildom Publishing Company, Bayonne, 
New Jersey. 


Oklahoma Oil Price Changing 

Both upward and downward price adjustments of Okla- 
homa, Kansas, and North Texas crudes affected produc- 
tion and purchasing throughout most of October and 
November. At one stage early in November, the drastic 
revision of crude purchasing methods resulted in seven 
different price postings in Oklahoma and six in Kansas 
Nearly all Oklahoma oil dropped from a previous high of 
$3.15 per bbl to a peak fluctuating between $3.01 and 
$3.08. Many purchasers involved and rapid changes re- 
sulted in various and sundry gravity differential postings. 
The changes were first made in Oklahoma in October and 
attention switching to Kansas early in November. Sunray 
Mid-Continent, largest single buyer of Oklahoma crude, 
began the shifting in October by dropping its top price 
from $3.15 to $3.01; this price was raised to $3.08 in 
November. Most purchasers have settled on one of two 


tops: Either $3.08 as set by Sunray Mid-Continent, or a 
$3.05 high established by Magnolia and Sinclair. 


Conservation Forum Organized 

Five regional subcommittees were formed at an initial 
meeting of the steering committee of the new Oil Industry 
Conservation Forum. The business meeting in Houston 
recently brought forth several suggestions relative to con- 
servation advances. Steering committee chairman is Jake 
Hamon, independent of Dallas; chairman of the forum is 
E. B. Miller Jr., Tidewater Oil Company. J. U. Teague, 
Columbia Drilling Company and past president of AAODC, 
was appointed vice chairman of the new organization. 
Nearly all comments received by the new group suggest 
wider well spacing. 


Gasoline Tax Revenues Up 

Gasoline tax collection by the Federal Government 
reached a total of $1,636,629,000 in the fiscal year 1958, 
which ended June 30. This is an increase of $200 million 
over the previous fiscal year. Tax revenue for lubricating 
oil and cutting oil was almost $70 million during the 1958 
fiscal year, down from $73.6 million high of the previous 
tax collection year. 


Texas Hikes Allowable 

Texas Railroad Commission’s order for 12-day permis- 
sive oil flow in December raised the daily production rate 
to 3,147,506 bbl per day. Although higher than the 11-day 
rate in November and above the allowable set for last 
December, the commission closed the year with the lowest 
total producing days’ record in Texas oil history. The 12- 
day pattern gives Texas a total of 122 producing days— 
down 49 days from the 171 day schedule in 1957. In 1952 
the state produced oil on a 259-day schedule. 








1959 


Jan. 12-16—SAE annual meeting and engineer- 
ing display, The Sheraton-Cadillac and Hotel 
Statler, Detroit, Mich. 

Jan. 19-22—American Road Builders Assn., 
57th annual convention, Dallas, Texas. 

Jan. 23—NGAA, Oklahoma regional meeting, 
Biltmore Hotel, Oklahoma City, Okla. 

Jan. 26-29—Plant Maintenance & Engineering 
Show, Public Auditorium, Cleveland, Ohio. 
Feb. 1-4—AAPG, Rocky Mountain Section, 9th 
annual meeting, Civic Auditorium, Albuquer 

que, N. Mex. 

Feb. 9-11—AAPG, Rocky Mountain Section, 9th 
annual meeting, Civic Auditorium, Albuquer 
que, N. M. 

Feb. 11-13—NACE, Tulsa Section, annual pipe- 
line corrosion short course, Tulsa, Okla. 
Feb. 15-19—AIME, annual meeting, Sir Francis 

Drake Hotel, San Francisco, Calif. 

Feb. 16-19-—AAPG-SEPM, 44th annual meet 
ing, Memorial Auditorium, Dallas, Tex. 

Mar. 1-5—ASME, gas turbine power conference 
& exhibit, Netherlands-Hilton Hotel, Cin 
cinnati, O. 
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Mar. 4-6—API, southwestern district meeting, 
Scharbaver Hotel, Midland, Tex. 

Mar. 16-18—WPRA, 47th annual meeting, Hil- 
ton Hotel, San Antonio, Tex. 

Mar. 16-20—AlChe, Chalfonte Haddon Hall, 
Atlantic City, N. J. 

Mar. 16-20—NACE, 15th annual conference 
and exhibition, Sherman Hotel, Chicago, Ill. 

Mar. 17-19—NACE, 1959 Corrosion Show, Sher- 
man Hotel, Chicago, Ill. 

Mar. 25-27—API Division of Production, south- 
ern district meeting, Roosevelt Hotel, New 
Orleans, Lo. 

Mar. 31-Apr, 1-2—Illinois Institute of Technol- 
ogy, 21st American power conference, Hotel 
Sherman, Chicago, Ill. 

Apr. 2-3—Society of Petroleum Engineers of 
AIME, Rocky Mountain petroleum section, 
5th annual joint meeting, Casper, Wyo. 

Apr. 5-9—The 1959 Nuclear Congress, Cleve- 
land Auditorium, Cleveland, O. 

Apr. 6-7—Instrument Society of America, 2nd 
National Symposium on Chemical & Petro- 
leum Instrumentation, St. Louis, Mo. 

Apr. 8-10—API Division of Production, eastern 
district meeting, Penn-Sheraton Hotel, Pitts- 
burgh, Pa. 

Apr. 15-17—National Petroleum Assn., semi- 
annual meeting, Hotel Cleveland, Cleve 
land, O 


Apr. 19-23—ASME, oil and gas power confer- 
ence & exhibit, Shamrock-Hilton Hotel, Hous- 
ton, Tex. 

Apr. 22-24—API Division of Production, mid- 
continent district meeting, Herring Hotel, 
Amarillo, Tex. 

Apr. 30-May 1—API Division of Production, 
Pacific Coast district meeting, Biltmore Hotel, 
Los Angeles, Calif. 

May 4-8—API Safety & Fire Protection Commit- 
tees, 12th midyear meeting, Rice Hotel, Hous- 
ton, Texas. 

May 5-6—AIME, North Texas section, third bi- 
ennial secondary recovery symposium, Wich- 
ita Falls, Tex. 

May 6-8—API Division of Production, Rocky 
Mountain district meeting, Glodstone, Hen- 
ning and Townsend hotels, Casper, Wyo. 

May 7-8—Society of Petroleum Engineers of 
AIME, Permian Basin oil recovery conference, 
Midland, Texas. 

May 15-24—International Petroleum Exposi- 
tion, Tulsa, Okla. 

May 17—ASTM, committee E-14, Statler Hilton 
Hotel, Los Angeles, Calif. 

May 27-30—API Division of Refining, midyear 
meeting, Statler Hotel, New York City, N.Y. 


May 30-June 6—Fifth World Petroleum Con- 
gress, Coliseum, New York City, N. Y. 
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Good Wells Make Good News 


A Monthly Report of Successful Well Treatments 


December 1958 


Of all the fracturing services offered by Dowell, there are several reasons why Sandfrac® is 
one of the most popular. Net cost is low because the lease crude or refined oil used as the 
fracturing fluid can usually be sold with well production. Reliability is high because emulsion, 
water block and silicate swelling problems are kept to a minimum. Most important, results 
have been generally excellent and payouts have been fast. Here are four recent jobs that 
illustrate types of wells especially suited to Sandfrac. 


® Ochiltree County, Texas Panhandle. (New Oil Well) This well was completed 
in the upper Morrow sand of the Farnsworth pool through perforations from 7930 to 
7940 feet. Dowell recommended Sandfrac using lease crude on the basis of tests run 
on formation samples and on the field crude. The treatment was designed to give the 
operator good results with freedom from emulsions and clean-up troubles. 95 barrels 
of lease oil carrying 6000 pounds sand were pumped down casing and into the pay 
at 19 bpm. After clean-ap, well produced 39 boph on Railroad Commission Test. 


® San Juan County, New Mexico. (New Gas Well) This well was completed 
through perforations from 6236 to 6248 feet into the Gallup sand. Initial production 
was a non-commercial 5 mcfd. Operator ordered Sandfrac. Dowell injected 19,000 
gallons lease oil with 19,000 pounds sand and 45 perforation ball sealers. Average 
injection rate was 47.6 bpm with a maximum treating pressure of 3600 psi. After 
treatment, well tested 43,193 mcfd. 


® Loving County, Texas. (Old Oil Well) This well was originally completed with 
nitro shots in the Delaware sand at 4335 feet. Production had declined to 8 bopd, 
so the operator ordered Sandfrac. 10,000 gallons lease crude carrying 15,000 pounds 
sand was injected at 30 bpm and 1300 psi. Total cost for Dowell service to operator 
was only $1670. After clean-up, well tésted 350 bopd. 


® Garvin County, Oklahoma. (New Oil Well) This well was completed in the 
Bromide sand of the East Antioch pool. Perforations were from 5602 to 5678 feet. 
Since well would not produce without stimulation, operator ordered Sandfrac. Dowell 
injected 10,000 gallons refined oil with 10,000 pounds sand and 100 pounds of tem- 
porary plugging agent. Injection was down 24-inch tubing at 5200 psi and 8 bpm. 
10 gallons Frefio® was used to aid in clean-up. After treatment, well flowed 240 bopd 
on test. 


For more detailed information or prompt service, call any of the 165 Dowell offices and 
service points. In Canada, call Dowell of Canada, Ltd.; in Venezuela, contact United Oilwell 
Service. Or write Dowell, Tulsa 1, Oklahoma. 


Services for the oil industry <> 
DIVISION OF THE DOW CHEMICAL COMPANY 





NEW DESIGNS IN CATERPILLAR EQUIPMENT AND PARTS 
DEPEND ON CREATIVE USE OF HIGHEST QUALITY STEEL 


Example: Track hardware, made of stronger pre-tested steel and ‘‘Hi-Electro”’ 
hardened, stays tight without lock washers, often lasts through two sets of shoes 


How much does it cost to pull a trac- 
tor off a job to tighten or replace 
track hardware? It costs plenty, in 
down time and in service time. That’s 
why Caterpillar’s new track hardware 
is such a good investment. 

Caterpillar hardware normally 
stays tight without the use of lock 
washers throughout the service life 
of the first set of track shoes. And, 
exclusive “Hi-Electro” hardening of 
dome-shaped bolt heads often per- 
mits bolts to be used for a second 
set of shoes. 


Most track hardware looks pretty 
much alike, but there’s a big differ- 
ence in quality. Steel, for instance. 
All steel for Caterpillar’s new track 
bolts has a minimum tensile strength 
of 151,000 pounds per square inch, 
well above the SAE standard of 
120,000-140,000. 


The special steel accepted for 


track hardware is furnace-heated, 


TENSILE STRENGTH of a bolt is tested 
in Caterpillar Laboratories. Each bolt is 
capable of supporting the full weight of 
the tractor for which it is designed. 
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quenched and tempered to toughen 
the entire bolt against breaking, 


om 


oe 


ELIMINATION of lock washer is feature 
of Caterpillar’s new track hardware. 


bending and the permanent stretch- 
ing that leads to loosening of the_nut. 


Carbon, lost from the surface area 
in mill rolling and heat treating, is re- 





SERVICE TIP 


A torque wrench should always be 
used to tighten track hardware to 
factory-recommended torque values. 
Your Operating and Maintenance In- 
structions give exact values for each 
tractor model. 











stored by Caterpillar with a carefully 
controlled, carbon-atmosphere proc- 
ess. Then threads are “rolled” into 
the bolt, curving the natural flow 
lines to follow the thread contours, 
producing threads that are highly 
resistant to stripping. 


The large dome-shaped head re- 
ceives an exclusive deep and even 
“Hi-Electro” hardening. This pro- 
tects the hexagonal corners from 
mushrooming. Wrenches fit onto 
Cat bolts after many hundreds of 
hours of hard use. 


This same quality of material, de- 
sign and manufacture is found in all 
Caterpillar parts. And they're al- 
ways available at your Caterpillar 
Dealer. See him today. 


Caterpillar Tractor Co., Peoria, 
Illinois, U.S. A. 


CATERPILLAR 


Caterpillar and Cat are Registered Trademarks 
of Caterpillar Tractor Co 


DON KOPP, Master Mechanic, McCann & Co., Inc., Springfield, [ll.: “We're real 
boosters of genuine Cat parts, especially track parts. Other brands just don’t last as long. 
When you buy Cat parts you know they are going to fit, last longer and give the best 
service because they are built to do the job by the people who built the machines.” 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVICE CARD 
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The W-K-M ASA Gate Valve 
can be overhauled 
“‘on-the-line”’ 


W-K-M designed this valve to save 

you time and money. W-K-M valves give 
you longer service between overhauls, and 
when overhaul is necessary, you can do 
the job while the valve is on-the-line. This 
one feature saves users of W-K-M valves 
thousands of dollars each year. 
Other features include: Full bore 
through-conduit; exclusive gate centraliz- 
ing mechanism; freedom from destructive 
turbulence; no-surge operation; free pas- 
sage for pigs or scrapers. 


WRITE FOR CATALOG 300 


W-K-M’s Cuative Engineering 


sets the standards for pipeline 
valves around the world 


From 2-inch to 34-inch, W-K-M’s ASA gate valves have 
earned the commendation of pipeliners from California to Iran, 
from Peru to Canada. 

And why not? 

No other pipeline valves are so carefully engineered to meet 
the practical requirements of pipeline service. No other valves will 
give you the same performance, the same long life, the same long- 
range economy. No other valves can be so easily or quickly over- 
hauled “on-the-line.” 

For complete dependability, specify W-K-M when you 
requisition valves. 


W-K-M pivision of OCf inousrtries 





POWELL 


world’s largest family of valves 


ay. ae Ciaee. 
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FOR EVERY FLOW CONTROL PROBLEM Powell offers more kinds or types of valves, 
available in the largest variety of metals and alloys, to handle every flow control requirement. 
Your local valve distributor will be glad to tell you all about them. Or write to us for the full facts. 


THE WM. POWELL Company »* Dependable Valves Since 1846 - Cincinnati 22, Ohio 
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THE Tf 


iS IN PERFORMANCE. AND 
DISTRIBUTORS 

IT IS IN PERFORMANCE 
W. L. SOMNER COMPANY THAT GASOS HAVE WON 


Shreveport, Louisiana 


Odessa, Texas THEIR PLACE AS THE NO.1 


Tinsley, Mississippi 


eemerdananes CHOICE OF PIPELINE MEN) 
THE WORLD OVER | 


POWER PUMPS, INC. 
Long Beach, California 
- 


PEDDLERS, INC. 
Houston, Texas 
+ 
PUMP ENGINEERING CO. 
Wichita Falls, Texas 
os 
LUFKIN FOUNDRY and 
MACHINE CO. 
Casper, Wyoming 


HAGUE EQUIPMENT CO., INC. P 
Evansville, Indiana ; ee 
. ; 


LUFKIN MACHINE CO. LTD. he 
Edmonton, Alberta ' 





FOR FULL INFORMATION 

on Gaso Pumps, write ¢ 
for copy of our 

latest catalog ; - 


GASO PUMPS / 


for every oil industry need 


f/f * ——~ 
wet Ios 









GASO PUMP & BURNER MFG. CO. 


TULSA, OKLAHOMA 
Export office: 149 BROADWAY, N.Y 


How Tractor Type Crawlers 
Speed Pipeline Trenching 


Optional tractor type crawlers, available for 
the %2-yd. 15-B and the %-yd. 22-B, provide 
extra clearance for travel over rocks, stumps, 
and most other obstructions you might run into. 
You keep trenching. There's little time lost to 
clear the way. Shoes have deep grousers for 
sure traction in soft ground and for climbing 
steep grades. No need to hitch on to another 
machine for help up hills or through muck. 
You keep al] your machines busy making 
money. 


Look over the jobs pictured. See how 
Bucyrus-Eries with tractor type crawlers trench 
through hilly country, in water and muck, amid 
rugged forest terrain. Then see your nearby 
Bucyrus-Erie distributer for a complete rundown 
on these machines. You'll find out why these 
money makers have become the trenching 
favorites with pipeline contractors all over the 

° 


BG, es ee ’ ¥ aes country. 529658 
Mar ce i eee 
Ae | : C747. 
. ~~. ee ~ ray 

» | aes | ERIE | 
Some 3 million yards of blasted rock, conglomerate, and _ 

dirt are moved in construction of a 256-mile natural gas A Familiar Sign at Scenes of Progress 
line in Arizona. The going is rough — up and down steep 

grades. Three Bucyrus-Eries, including the one shown here, BUCYRUS-ERIE COMPANY @ SOUTH MILWAUKEE, WISCONSIN 
were used on the spread. 


a a. | “ - 
Working 10 hours daily, 7 days a week, this 22-B demon- When all the hoes on your spread are Bucyrus-Erie you 
strated its ability to stay on the job come mud or high get top performance all the way through. That’s why many 
‘water —even a trench full of water as shown. It was pipeline contractors are switching completely to Bucyrus- 
one of two Bucyrus-Erie hoes used to trench for a natural Eries. Here are two of the three Bucyrus-Eries that were 
gas pipeline across northern Pennsylvania. used to trench for a natural gas line running across Penn- 
sylvania, New Jersey, New York State, and into New 
England. They are shown working in a rough, heavily 
wooded area near Milford, Pa. 
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...now from WICKES 


a new 75,000 Ib. 
per hour capacity 
shop-assembled 
natural 
circulation p 
boiler 








*75,000 Ibs. per hour present 
capacity. 

80,000 Ibs. per hour future co- 
pacity with economizer 


Wickes Type A units are of simple design, ruggedly Save on 
constructed and adaptable to a variety of operating , 
e First Cost 

conditions and may be Oil or Gas Fired. 
e Operating Expense 
All units are shipped completely shop-assembled in- 
e Space 

cluding superheater fuel burning equipment, safety 
and combustion controls, forced draft fan and drive, * Delivery Time 


soot blowers and feedwater regulator. @ Installation Time 








For more detailed information on Wickes Type-A steam boilers, write 
for our catalog 56-1. Bulletin 55-1 covers the complete line of Wickes 
Products and Facilities. 


WICKES BOILER CO., SAGINAW 14, MICHIGAN 
DIVISION OF THE WICKES CORPORATION 
RECOGNIZED QUALITY SINCE 1854 + SALES OFFICES: Boston * Chicage * Cleveland * Dallas « Denver * Detroit 


* Houston * indianapolis « Los Angeles * Memphis * Milwaukee * New York City * New Orleans « Portland, Ore 
¢ Saginaw * Son Francisco * Springfield, lil. * Tulsa. 
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The kitchen sink is one thing 
that we don’t regularly stock at wo oe supply 
Stores but we'll get it for you if you need it. 
Whatever you need in the oilfields, 


HOMCO HAS IT. 
HOMCO/, a 


‘ae 


Oi FIELO MATERIAL COMPANY 





RESEARCH + ENGINEERING 
e 
DEVELOPING * MANUFACTURING 


ELECTRICAL WELL SERVICES @ OILFIELD SUPPLIES © EXPORT TOOLS & SERVICE 


gusitto 


HOUSTON, TEXAS 
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DIRECTIONAL DRILLING © FISHING & CUTTING 
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Silent Weapons 


No one should miss the article “Silent Weapon of the 
Cold War” in the Saturday Evening Post of October 18, 
1958. Demaree Bess tells exactly how the Communists 
have used runway inflation in their successful conquest of 
much of the world. Soviet economists, Mr. Bess points 
out, are orthodox and conservative. They have stubbornly 
clung to such old fashioned notions as balanced budgets 
and sound money, but their use of inflation to pursue 
economic warfare has been highly successful. The author 
names the significance to us; “Financial irresponsibility in 
the United States would suit Moscow best...if inflation 
gets out of control they can forget about such weapons as 
inter-continental missiles.” 


* 1 often think no man is worth his salt until he has lost and won 
battles for a principle. —John Marsh 


$22 Billion Wasted 


The nation is paying shocking ransom to the underworld 
amounting to $128 a year for every man, woman, and child, 
declared FBI Chief J. Edgar Hoover at the American Bar 
Association’s annual convention. He said the estimated an- 
nual cost of crime now totals a staggering $22 billion a year. 
“The moral fiber of the nation is growing weaker, not 
stronger, at this most crucial period in world history” he 
declared. “We have tried the practice of overindulgence, 
and it has failed. In the interest of self-preservation it now 
is time for sterner measures.” 


Company History Published 


A report on General American Oil Company of Texas 
has been made by Blyth and Company, Inc. The growth of 
the company since its incorporation in 1936 makes highly 
interesting reading. Algur Meadows, the founder, pioneered 
the production payment technique of petroleum financing. 
In this way General American has acquired in the last 20 
years more than $140 million of producing properties with 
a cash outlay of less than $25 million, and negligible funded 
debt. Operations have been consistently profitable since its 
incorporation in 1936. 

Sound management, as the report emphasizes, has been 
the key to General American’s success. Eight of the 20 
present officers helped build the company. Meadows is now 
chairman of the board at age 59 and plans to remain active 
in guiding its future growth. The president is Judge Gordon 
Simpson, who is also president of Independent Petroleum 
Association of America. 

The report is available at any of the 24 Blyth offices in 
the United States. 


Ideas in Action 

Esso Research and Engineering Company has published 
a fascinating booklet on its operations. 

“Ideas in Action” is introduced with this statement: 

“At Esso Research and Engineering 
“Ideas are the raw materials 
“Science, the tool 

“Scientists, the workmen 
“Progress, their product” 

The booklet tells us there are more than 1000 research 
projects underway at any one time. More than 3000 men 
and women work in the research centers and another 500 
people are employed in affiliated labs. In addition these 
groups work closely with others of affiliated companies 
here and abroad. Copies of the booklet can be obtained by 
writing Esso Research and Engineering Company, P. O. 
Box 45, Linden, New Jersey. 


Vision Ahead? 


Trachoma is widespread in the Middle East, the Far East, 
and parts of South America, Africa, and Asia, and through- 
out central and eastern Europe. In some Middle East areas 
up to 100 percent have or have had it. It is one of the oldest 
known diseases, reference being found in Egyptian manu- 
script of 1500 B. C. 

Trachoma does not kill, but it frequently impairs vision 
if not promptly treated, and thousands of victims event- 
ually become blind in one or both eyes. There is no positive 
cure for it although the sulfur group and certain antibiotics 
seem to be partially effective. 

Now work in the laboratories of the Arabian American 
Oil Company in Saudi Arabia has brought to light a virus 
which is toxic to small laboratory animals. The discovery 
opens the possibility of testing efficiently the viruses present 
in trachoma to determine if they are closely related or 
are different in their properties. 

The discovery was reported at the Sixth International 
Congress on Tropical Medicine by three Harvard doctors. 
The trachoma research program is being conducted jointly 
by Aramco and Harvard University. 


Writing Is Important 


In the August issue of The Petroleum Engineer an article 
on “Authorship and Company Policy” <ctiined the plan of 
one company in regard to its scientific and technical per- 
sonnel writing for publication. Recent’y through the Tech- 
nical Writing Improvement Society we have learned of 
Convair’s procedure along this line. 

Convair has a Writing Award Fund to encourage produc- 
tion of articles for trade and technical journals by its per- 
sonnel through a system of monetary rewards for authors 
of accepted manuscripts. In this case, of course, the subject 
matter is restricted to material of specific interest to the 
aviation industry. 

A special assistance in public relations is available to 
help in preparation of illustrations. The articles are checked 
by the author’s supervisor and by the engineering and 
security department. The division manager then channels 
the articles through the manager of public information for 
submission to magazine editors. The article is sent first to 
the magazine preferred by the author. 

Payment of $150 for each article is made to the author 
at the time of acceptance of the article. Company personnel 
are not permitted to accept fees from magazines in addi- 
tion to the fees paid from the Writing Award Fund. In other 
companies the author is allowed to accept payment from 
the magazine in addition to payment made by the com- 


pany. 


60,000 Executives to School 


One of the startling trends of our time is the post grad- 
uate education of management. Under one organization, 
American Management Association, more than 60,000 
business executives are expected to attend more than 1000 
educational meetings to be conducted from last fall through 
next June. 

AMA's oldest continuing course is a four-week manage- 
ment course. Another new course called the “Competitive 
Business Simulation” course is held for one week. Also 
there is the “Executive Action” course, a three-week’s study 
in how to get things done through people; a “Supervisory 
Development” course, three weeks of management train- 
ing for first-line supervisors, and many others. 

This does not begin to tell the story of how many go 
back to school, as nearly every large university and most 
companies conduct supervisory and management courses. 
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serve refinery expansion at Twin Cities 


CB4&i tanks and towers keep pace 
with NORTHWESTERN growth 


Over the past 10 years CB&I has built storage 
tanks for nearly 900,000 barrels of crude oil and 
petroleum products for the fast-growing North- 
western Refining Co. of St. Paul Park, Minnesota. 
CB&I also built the reactor-regenerator for the re- 
finery’s modern UOP cracking unit, shown at left. 

Long-term CB&I customers can plan refinery 
expansion with confidence that CB&I-built struc- 
tures will meet their continuing demand for prog- 
ress and perfection. A single responsibility for 
engineering, fabrication, metallurgical and erec- 
tion detail—CB&I craftsmanship in steel—means 





that CB&I storage and processing structures pro- 
vide greater efficiency and maximum service life. 

This is why so many CB&I customers are repeat 
customers. Write our nearest office for the bul- 
letin: CB&I Special Plate Structures. 


Top: CB&l-built storage tanks at Northwestern include 
80,000 bbi. Horton® Floating Roof crude oil tanks and 
jet fuel storage tanks. 


Left: UOP Cat Cracker at Northwestern includes CB&l- 
built 10-ft. diam. reactor, 16 ¥-ft. diam. regenerator. 








Chicago Bridge & Iron Company 


Atlanta Birmingham + Boston * Chicago « Cleveland » Detroit + Houston * Kansas City (Mo.) 
New Orleans + New York + Philadelphia + Pittsburgh + Salt Lake City 
San Francisco + Seattle * South Pasadena « Tulsa 
Plants in Birmingham + Chicago + Salt Loke City * Greenville, Pa. + New Castle, Delaware 
SUBSIDIARIES: 

Horton Steel Works Limited, Toronto; Chicago Bridge & Iron Company Ltd., Caracas; 
Chicago Bridge Limited, London; Chicago Bridge Construcoes Ltda., Rio de Janeiro 
REPRESENTATIVES AND LICENSEES: 

Australia, Cuba, England, France, Germany, Italy, Japan, Netherlands, Scotland 





the anti-stalling additive 
proved effective by over 


4 YEARS 


use in millions of cars! 


Your customers have sure protection against carburetor icing when you 
stall-proof your gasoline with Gulf Agent 178 . . . the additive that has 
provided over fifty billion miles of stall-free driving in major brands of 
gasoline. It’s inexpensive . . . blends readily in all petroleum products. . . 
and is also an effective rust inhibitor. Gulf Agent 178 can make your gas- 
oline a better, more saleable product. Let us show you how. Write or phone. 


Petrochemicals Department 
GULF OIL CORPORATION, GULF BUILDING, PITTSBURGH, PA. 
QUALITY CHEMICALS prom PETROLEUM 
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WHEREVER YOU 


FIND PIPE WITH 
ORANGE BANDS 


YOULL FIND A SMART 
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THERE IS NO BETTER TIME to take a close look at the wire rope you use. A look that 
assures you that for dollars spent you get services rendered. The rope you can look 
at with assurance is Roebling Royal Blue Wire Rope. It has been thoroughly tested 
in our laboratories and proved in the field. It will repay you in hard work for every dol- 
lar you spend. You get your money’s worth. You get Roebling Royal Blue Wire Rope. 


ROE BLING ts 


Branch Offices in Principal Cities “wa 


DESIGN 7 Subsidiory of The Colorado Fuel and iron Corporation 


FOR WIRE ROPE 
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United States 


Petroleum Forecast 
and Dynamic World Growth in Demands 


Are we across the demand plateau, ready to resume a rise in 
consumption? . . . Here is a prediction of 4% or better increase 
for U. S. in 1959 — and of 11% for the Free Foreign area 


Austin Cadle 


ABOUT MID-1957, United States petroleum demand 
consummated several years of expanding growth to arrive at 
a plateau from which it is now resuming its climb toward 
higher elevations. 

The year 1959 should witness an increase in domestic 
demands of 4 percent or better. | would expect gasolines to 
approximate such a demand increase and jet fuels to in- 
crease by some | 1 percent. Even distillates and residual fuel 
oil should gain somewhat, despite competition from natural 
gas. Thus demands should be getting back on the trend to 
continually higher elevations as succeeding years unfold. 

In the total Free Foreign area, demands next year should 
increase by approximately 11 percent. 


Population Growth 

Fundamentally, markets for petroleum products are made 
by people. Forecasts indicate that the Free World's popula- 
tion will exceed 2 billion by 1975, an increase of about 30 
percent over today’s level of 1.6 billion. 

Fig. | illustrates that regional rates will differ signifi- 
cantly. United States population is expected to grow by 33 
percent in the next 18 years to 227 million people. 

Fastest regional growth is anticipated in the Western 
Hemisphere outside of the United States, where 1975 popu- 
lation is forecast at 291 million, or 50 percent over today's 
level. 

Western Europe's population is likely to show the slowest 
rate of growth, increasing only 12 percent, to 352 million 
persons. One reason for this relatively slow rate of growth 
is the anticipation of continued high emigration. 

Greatest population growth in the Free World is expected 
to occur in the balance of the Eastern Hemisphere, where 
1975 population will total over 1.2 billion, or 31 percent 
vreater than today’s level. 


Energy Requirements 

Rates of growth in population become meaningful only 
when related to the state of economic development peculiar 
to an area. Of several yardsticks used by economists, a 
measure of total energy requirements is particularly useful 


EDITOR'S NOTE: This article is a condensed version of a paper 


presented to the 88th annual meeting of the American Petroleum Institute, 


Chieago, November 1, 1958 
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The energy market available to oil will remain a major deter- 
minant of future petroleum demands. 

Energy requirements have increased consistently in the 
past, except during periods of world war and depression, at 
an average rate exceeding 4 percent per year. This rate re 
flects not only demands created by expanding population, 
but also those occasioned by increased productivity 

One half the world’s energy requirements arises in the 
United States, and some 46 percent are met by petroleum 
Despite the extent to which our country has outdistanced the 
world in the use of energy, it will continue along an expan 
sionary trend. 

By 1975, total Free World energy requirements will prac- 
tically double, reaching the staggering figure of 75,000,000 
bbl daily in oil equivalent. Of this total some 50 percent will 
be met by petroleum, a figure which indicates both an abso- 
lute and a relative overall gain for petroleum marketers. 

Fig. 2 shows regional differences are again significant. In 
the United States, 35,000,000 bbl daily (oil equivalent) 
should be reached by 1975 — an 83 percent increase. Lesser 
absolute increases, but at faster rates, will occur in the West- 
ern Hemisphere outside the United States, at 161 percent, 
and in the Eastern Hemisphere excluding Western Europe, 
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FIG. 1. Estimated growth in free world populetion 
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where energy demands will rise 142 percent. In Western 
Europe requirements should be about 73 percent over 
today’s level. 


Growth in Petroleum Demands 
From region to region we expect total petroleum demands 
to change as follows: 
1957-1975 


Change in petroleum Increase 
as percent of Increase in in 

energy requirements million b/d _ percent 
United States —2 6.7 76 
Western Europe +22 6.3 229 
W. Hemisphere (Ex. U.S.) +4 4.0 174 
E. Hemisphere (Ex. W. Europe) +14 4.3 214 


Free World +9 213.+~=«:134 





Fig. 3 illustrates rates of growth anticipated for principal 
petroleum products from 1957 to 1975. Reasons underlying 
these rates of growth differ from region to region, and it is 
worthwhile to examine factors affecting demands in each 
of the four major regions, by major products. 


U. S. Petroleum Demand 

Gasoline. In the future, total gasoline demand is antici- 
pated to grow under the continuing impact of growing popu- 
lation, multi-car families, shorter working hours and longer 
vacations. Declining uses of aviation gasoline will be more 
than offset by jet fuel for rapidly expanding air travel. By 
1975, motor gasoline (of whatever type it may be) and jet 
fuel demand will exceed 50 percent of total domestic con- 
sumption of petroleum products and be roughly double 1957 
levels. 

Distillates. Chief growth factors underlying distillate de- 
mands are associated with mobile and stationary power uses. 
Expanded construction and road-building activity will in- 
crease diesel demands at a rate of growth paralleling motor 
gasoline. The railroads will be completely dieselized. How- 
ever, these gains will be partially offset by slower rates of 
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growth in heating oil markets (owing to increased avail- 
ability of natural gas) and by expanding use of residual fuel 
oil in diesel engines. By 1975, distillates will total only about 
16 percent of total domestic sales, but this will represent a 47 
percent increase over 1957 volumes. 

Fuel Oil. Of all major products, fuel oil will probably suf- 
fer the greatest competition from alternative sources of 
energy. Increasing availability of natural gas will result in 
gradual displacement of residual fuel in industrial and elec- 
tric plants in the Western States, but will be offset by expand- 
ing Northeastern markets. A further offsetting factor may 
be the trend toward burning heavy fuel in rail and marine 
diesel engines. In 1957, United States fuel oil demand 
totalled 1,500,000 bbl a day, 17 percent of the total. By 
1975, this demand is forecast to increase to 2,200,000 bbl 
a day, constituting only 14 percent of a total product barrel. 


Demand in Other Areas 

Overall product demands in foreign areas are increasing 
at treble the rate in the United States, with the greatest in- 
crease occurring in Western Europe. 
Gasoline 

Western Hemisphere (Ex. U. S.). In Canada and Latin 
America air travel has grown rapidly. Airlines have ex- 
panded passenger services at the expense of sea and rail 
transport. As the 1960’s usher in the “Jet Age,” jet de- 
mands will spiral, more than offsetting decreasing rates of 
increase for aviation gasolines. 

Motor gasoline demand in this area should grow rapidly 
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FIG. 3. Estimated growth in world petroleum major product demands, 
1957-1975. 


as incomes increase and become more evenly distributed. 
Both Canada and Latin America are many years away from 
saturation in vehicle ownership per unit of population and 
well below United States levels. We may expect continued 
growth in vehicle registrations. For these reasons gasoline 
demands will treble by 1975. 

Western Europe. In Europe, ratios of vehicle ownership 
are modest when measured by United States standards. In- 
creasing industrialization, development of the common 
market, a trend toward increased standards of living and 
government highway programs all indicate a promising 
future for motor gasoline demand. Total gasoline demand 
by 1975 will be triple 1957, reaching 2,000,000 bbl a day. 

Eastern Hemisphere (Ex. W. Europe). Asia and Africa 
are vast in terms of area, population, and latent large-scale 
economic development of natural resources. By Western 
standards, many of these countries endure extremely de- 
pressed living conditions. Even modest increases in income 
levels could materially add to vehicle registrations. Air 
travel, too, will increase demand and continue to outgrow 
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rail and sea transportation. Total gasoline demand will more 
than treble by 1975. 
Distillates 

Western Hemisphere (Ex. U.S.). In countries such as 
Canada, Mexico and Argentina, natural gas will invade in- 
dustrial fuel and home heating markets. Thus increases in 
demands for heating oils will be limited to areas where a 
competitive advantage over solid fuels continues. The 
strongest advances in distillate demand will occur in high- 
way, agricultural and construction diesel engine use. By 
1975, gas oil demand in this region will triple and roughly 
make up 20 percent of all product demand. 


Western Europe. Europe is on the threshold of large-scale 
distillate demand. Low-cost natural gas is not available to 
the extent that it is in North America. Coal has become less 
available locally at competitive prices. Even imports of 
United States coal appear to be an unlikely long-range com- 
petitor, owing to rising costs. Distillate demand will more 
than treble by 1975. 


Eastern Hemisphere (Ex. W. Europe). In several coun- 
tries of Asia ari Africa, a sizable conversion to heating oils 
from solid fuels should occur as the latter become more 
costly. Natural gas is not expected to be available through 
most of the area. Demands for distillates, including kero- 
sine, will treble by 1975, reaching 1,200,000 bbl a day. 
Fuel Oil 

Western Hemisphere (Ex. U.S.). Fuel oil use in industrial 
plants, in electric utilities and steam vessels and in heavy 
duty diesel engines is expected to grow about two and a half 
times the 1957 levels by the mid-70’s. 


Western Europe. Fuel oil demand in Western Europe will 
nearly quadruple to 1975. Fuel oil’s primary function will 
be to fill the gap between energy requirements and domestic 
fuel supplies. In addition, petroleum will increasingly re- 
place coal as the primary source for industrial fuel and 
electricity generation. Thus on balance, 1975 residual fuel 
oil demand should exceed 3.8 million barrels a day, some 
42 percent of total product demand. 


Eastern Hemisphere (Ex. W. Europe). In Asia and 
Africa, 1957 fuel oil demand totaled less than 900,000 bbl 
a day. By 1975, demand will reach 2,600,000 bbl a day. 


Nuclear Energy 

Discussion of long-term future demands would not be 
complete unless we touch upon the outlook for peaceful 
uses of nuclear energy. Production of electricity is the 
furthest advanced, but it is still far from being economically 
competitive with liquid fuels or coal. A number of plants 
are under construction and more are planned both in Europe 
and the United States, but the combined capacity of all 
plants scheduled by the mid-sixties is considerably less than 
the capacity added to the United States total power system 
in the course of a single year. On the basis of current cost 
predictions, it is difficult to visualize any extensive develop- 
ment of nuclear power plants for another 10 or 15 years. 
Even if all such installations in the long-term future were to 
be nuclear, it would replace a very small percentage of the 
total consumption of liquid fuels. 

There are good possibilities for nuclear propulsion of 
merchant ships, which currently absorb 1,500,000 bbl per 
day of oil. However, the effects upon total petroleum de- 
mand will not be pronounced. 


Refining Facilities Needed 

Directly associated with these are requirements for new 
refining, transportation and marketing facilities. 

Fig. 4 defines the approximate requirements for refineries 
to satisfy the demands that have been estimated. In support 
of these refineries, it may be said that the world contains 
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ample proved and potential reserves of crude oil, and I 
would estimate that some 6500 T-2 equivalent tankers would 
be required for transportation, vs 2300 in 1957. 

In 1957, Free World crude refining capacity totaled 
18,000,000 bbl per day. Of this, 52 percent was in the 
United States, 19 percent in other Western Hemisphere, 17 
percent in Western Europe, with the remaining 12 percent 
in other Eastern Hemisphere. 

Predicated upon the demand patterns as outlined, 1975 
Free World refining requirements will increase by about 136 
percent to around 42,000,000 bbl per day. On a rule of 
thumb basis this would mean new fixed investment charges 
of about $20 billion in the next 18 years, or a little over $1 
billion per annum. Add to this a need to provide terminal 
storage facilities, marketing outlets as well as crude and 
product transportation media, and you could readily come 
to an investment figure staggering to the imagination 

In addition to new problems surrounding quality require- 
ments of the future, the refining branch of the industry will 
be faced with a need to shift yield patterns to meet product 
demands. In the United States, Canada, and Latin America, 
demand patterns show a growing emphasis on light products 
and declining fuel oil. 

In Europe, the emphasis will be heaviest on the black oils 
with probably some down-grading of current yield patterns 
The pattern of yields required in the balance of the Eastern 
Hemisphere shows very little change. Refining in this area 
may swing more in the direction of topping operations, 
coupled with catalytic reforming to achieve a necessary 
balance of yield patterns and gasoline quality. 


Conclusions 
Major features of petroleum’s future are: 
Demands have by no means reached a saturation point 
in the United States petroleum industry. 
Future pattern in the underdeveloped areas of the West- 
ern and Eastern Hemispheres is one of rather astounding 
future expansion in the use of petroleum. 


Western Europe shows even greater potentialities; and 
in that area, as well as the balance of the Eastern Hemis- 
phere, prospects for distillates and residual fuel oil ex 
ceed the percentage increases expected for gasoline. 


These increases in demand translate into a growing need 
for huge development of crude oil production and for 
the building of transportation, refining and marketing 


facilities. 


Finally, | am convinced that the future holds many op 
portunities for the petroleum industry. Increase in demands 
for its products will be truly dynamic. There is nothing on 
the horizon that can destroy its continuance as an outstand 
ing growth industry, in foreign areas as well as in our own 
country. x** 
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If you look deeply into this valley in the Andes you can spot the Los Manos Camp on the Chaco lease 


Interest Quickens in 
Bolivian Oil Potential 


Some 20 companies are seeking reserves in the Beni and the Chaco regions — the 


industry is growing in this land-locked heart of South America 


WHEN you talk about Bolivian oil op- 
erations you have a feeling that the cur- 
tain is rising on an exciting show that 
will have a long run. 

Although only two operators are 
drilling at the present time, Bolivian 
Gulf Oil Company and Chaco Petro- 
leum, S. A., which operates the Chaco 
lease for Tennessee Gas Transmission, 
Union of Louisiana, Lion Oil, and 
Murphy Corporation, there has been a 
brisk business in concessions awarded 
private capital. (See Table 1.) 

This activity dates from January 24, 
1956 when a new petroleum code went 
into effect. For the first time since Jer 
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R. S. Randerson, Jr. 


sey’s Bolivian subsidiary was expropri- 
ated in 1937, foreign private capital 
was invited to come into Bolivia to ex- 
plore and develop its oil resources. 

In addition to more attractive laws, 
Bolivia is one of the countries in which 
it is possible to insure U. S. investment.’ 
It is insured by the Federal Govern- 
ment against: (1) Inability to convert 


'This insurance is carried by the United States 
Government to encourage private American in- 
vestment abroad and the fee for each type of 
coverage is % to 1 percent of the total dollar 
amount of protection. It does not protect against 
general devaluation of a foreign currency, nor 
against physical damage to property from war 
or any other cause, but it does make it more 
attractive for risk capital to be put into ven- 
tures of this type 


foreign currency receipts into dollars 
and (2) expropriation or confiscation 
of properties 


Early Operations 

Earliest operations in Bolivia began 
after World War I, when concern over 
possible oil shortage spurred a world- 
wide search. Standard Oil Company of 
Bolivia (Jersey) acquired a concession 
in the heart of the tropical jungle re- 
mote from all transportation facilities. 

Between 1921 and 1937 Standard of 
Bolivia surveyed 18,000 square miles 
within the concession and spent $17, 
000,000 exploring and drilling 28 wells, 
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and constructing camps, roads, sanita- 
tion facilities and two small refineries. 
It maintained over 600 miles of road- 
way between Yacuiba and Santa Cruz 
in order to move in drilling and camp- 
ing equipment. 

In December 1936 the Yacimientos 
Petroliferos Fiscales Bolivianos, a gov- 
ernment-sponsored oil enterprise, was 
created. Three months later the govern- 
ment declared forfeit all of Standard’s 
possessions in Bolivia, including the 
wells, refineries, equipment, records, 
and office furniture, and transferred 
them to the YPFB. 

From that date until 1952, the YPFB 
was the entire petroleum industry in 
Bolivia. The government's settlement 
with Jersey Standard was payment of 
$1,500,000 to the company for all its 
interests, rights, and properties in 
Bolivia. 

Not much developed from then until 
1952 when YPFB awarded a lease on 
approximately 900,000 acres in the 
southern part of Bolivia near Yacuiba 
to Glenn McCarthy of Houston. Mc- 
Carthy drilled three wells on the Los 
Monos structure, none of which are 
considered to be commercial, and in 
1957 sold his interest in the Chaco lease 
to the four-company group headed by 
Tennessee Gas for $1,500,000 cash and 
$1,500,000 oil payment. 


TABLE 1. Bolivian Concessions. 


Company Zone Acres 
Bolivian Gulf Oil I 1,235,500 
II 2,718,100 
3,953,600 
1,232,000 
3,700,000 
3,000,000 


Compania Petrolera 
Boliviana Shell 
7,932,000 


1,235,500 
GSS 400 


White Eagle International 


Andes Oil 1,235,310 
Pure Oil, Sohio, Hancock 

Bolivian Petroleum I 
(Drilexco—as consultants 

*Chaco Petroleum, S. A 
(Operating Chaco lease for 
Tenn. Gas, Union of 
Louisiana, Lion Oil 
Murphy) 

Bolivian American Oil I 
(U. S. Corp. 

Fish Engineering 


1,235,500 


YPFB 


900,000 


$61 S31 


YPFB 
TOTAL ACRES 17,940,981 


G8 S40 


CONCESSIONS PENDING 
Cataract Mining Corp I 
Bolivia California Pet... I 
(California exploration Il 


283547 
1,235,105 
3,705,143 
4,940,249 
Bolivian American Oi! I 473,891 

II 388,757 

862,648 

Bolivian Gulf Oil I 988,400 
TOTAL ACRES 7,074,844 


*@riginally granted to Glenn McCarthy. 
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These men worked out the TULM contract with the Bolivian oil entity: (I. to r.) Stuart P. King, 
director of overseas operations, Tennessee Gas Transmission Company; Wilton E. Scott, vice 
president, TST; Sam C. Oliphant, vice president, TST; Earle F. Taylor, president TULM Corpo- 
ration; Eduardo Hinojosa, former general manager, YPFB in La Paz; Jose Paz Estenssoro, 


president of YPFB. 


Geology and Terrain 

It might be a good idea to get a quick 
glance at what the oil crews see. Bolivia 
has three distinct areas: (1) The moun- 
tain area, which lies along the west and 
varies from an elevation of 5000 ft to 
over 23,000 ft at Mt. Illampu,. (2) 
the Amazon jungle country of the Beni, 
and (3) the Chaco region of the south- 
eastern portion of the country. 

The mountain area is a relatively 
arid country with few trees, devoted 
mainly to the raising of grains during 
the rainy season. 


It contains a number of very high 
lakes, among them Lake Titicaca, at 
an elevation of 12,500 ft which is the 
highest navigable lake in the world 
This is the region of the famous tin 
mines and of the richest silver mine the 
world has ever known—one that at- 
tracted the Spanish conquistadores 

The Beni and the Chaco are the 
regions being explored for oil. The Beni 
forms a part of the headwaters of the 
Amazon River and the dense jungle 
country is famous for its swamps, its 
anaconda snakes, and its enormous 


The Author 


Roy S. Randerson, Jr., serves as pro- 
duction coordinator for the production, 
exploration and overseas departments 
of Tennessee Gas Transmission Com- 
pany in Houston, Texas. Graduated 
from Kemper Military School, with an 
associate engineering degree and 
from the University of Oklahoma with 
a BS in business administration, he 


later graduated from the Naval Supply 
Corps School conducted by the Grad- 
uate School of Business Administration 
of Harvard University. In 1941 he was 
employed by Pure Oil Company in 
Houston, Texas, and worked there and 
in Dickinson, Texas, until he entered 
the Navy in 1943. He served as dis 
bursing officer aboard the aircraft car 
rier Bataan during major battles of the 
Pacific, He emerged from the Navy in 
1946 as a Lieutenant Commander and 
was employed in the production de- 
partment of Pure Oil in Chicago until 
1949 when he went with the producing 
subsidiary of Tennessee Gas Transmis 
sion. Since that time he has served in 
various capacities, the latest, prior to 
his current assignment as production 
coordinator, being assistant division 
production manager of the Gulf Coast 
Division in Bellaire, Texas. 

This past year he has spent time in 
South America in connection with 
Tennessee Gas’ expanding overseas 
operations and in setting up the com 
pany’s fully owned subsidiary, Chaco 
Petroleum, S.A 


E-9 








BOLIVIA 
FIELDS SCALE 1: 4,000,000 
REFINERIES REFERENCES 
PIPELINES IN OPERATION 


PROPOSED PIPELINES 


BOLIVIAN GULF OIL CO. [Si\lutts Geos oct; 'sanne'e'ncmemme 


BRAZILIAN ZONE [For ce vecopmenr ey Private GRAZKiAm WTERESTS 
CHACO PETROLEUM, S.A = LEASE: 16.7. 38%; LiOw On CO. 28%; 


(100% SUBSIDIARY OF Tenn GAS TRANS.) [UNION OFF @ GAS CORP 25%; MURPHY CORP IS% 
STAMOARD OW _—e Amt 


ANDES OIL CO [rae 8 5 

HANCOCK On} 3 a 
Cia PETROLERA BOLIVIANA SHELL LTD. [sere rerroceum cone cro 
BOLIVIAN PETROLEUM CORP. [Dencine @ execoration co 
BOLIVIAN AMERICAN OIL CO. [cowso.iaren cusan Peraoceum comp 
CATARACT MINING CORP. [cataract mimine cone 
WHITE EAGLE INTERNATIONAL OIL CO. [Trons,‘on‘co 


BOLIVIA CALIFORNIA PETROLEUM CO. [srAnonn,ox, c° 


FEGEHEEHEHE Iles 


Y.P FB. [sovernmenr owneo on co 








wor una 
«a wenwowd 














( POTOS 
RIO MULATOS ¥ 
ZONA 3C 


t 
\UYUNI 





pACIFICg 


°C FANO 


iM 


isi 











BOLIVIA: Its oil operations 
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jaguars, The country is still inhabited 
by wild Indians and has very few settle- 
ments. 

The Chaco area is a relatively flat, 
relatively dry forest country. It has a 
climate similar to Dallas, Texas; is sub- 
ject to cold south winds in the winter 
season similar to “blue northers.” The 
Chaco country is unique in that only 
two rivers, the Rio Grande and the Rio 
Pilcomayo, reach the sea. Other rivers 
may flow torrents when they leave the 
Andes Mountains but when they reach 
the dry Chaco they are lost, piling up 
enormous sand dunes where the river 
disappears. 

Wherever there are sedimentary 
basins with thick marine deposits, an 
excellent chance exists for major re- 
serves of oil and gas. These conditions 
exist in Bolivia; and because of the 
current existence of production, it can 
be safely assumed that source beds are 
also present. While exploratory drilling 
to date has not been too encouraging, 
the well density is so small that no con- 
clusions can be reached now. 


Exploration and Drilling 

Bolivian Gulf was awarded 1,235,- 
500 acres of exploitation concessions 
in the Santa Cruz area of Zone I, and 
2,718,000 acres of exploration conces- 
sions in Zone II, northwest of Todos 
Santos in February 1957. This followed 
Gulf’s acquisition of an operating in- 
terest in some 3,706,500 acres in the 
Parapeti area of southern Bolivia from 
YPFB, the government petroleum 
agency, in 1956. In July of that year 
Gulf began exploration activities, com- 
pleting 18,000 square miles of aerial 
photography by Hycon Aerial Surveys 
together with an airborne magneto- 
meter survey by Aero Service. 

Field geological studies were like- 
wise initiated and continued at an 
accelerated pace in 1957 with the as- 
sistance of helicopters supplied by 
Petroleum Helicopters, Inc. In early 
1957, Seismograph Service began a 
gravimeter survey of Gulf’s Parapeti 
area, facilitated by extensive bulldozing 
and clearance operations. Photographic 
coverage was augmented by flying an 
additional 15,000 square miles. In late 
1957, Gulf applied for an additional 
988,402-acre concession in Zone II. 

Shell, Andes Oil (Pure, Sohio, Han- 
cock), Bolivian Petroleum, and Fish 
Engineering are working on geology or 
making geophysical surveys. 


Name of field and 
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Largest refinery in Bolivia is this one at Cochabamba. It has a 5850 bb! per day capacity. Only 


YPFB has refineries. 


There are 15 geological crews: Gulf 
has 3, Chaco 5, Shell 4, and Standard 
of California 3. 

Five gravity, 5 seismic, and 1 magne- 
tometer parties are at work. In Bolivia 
the cost of these exploration crews 
average about $8500 a month. 

Besides the three McCarthy wells, 
only actual drilling done by foreign 
companies since 1937 are at Chaco 
Petroleum No. 5 Los Monos, which is 
waiting on equipment for completion, 
and at Bolivian Gulf’s Mandeyapecua 
No. | wildcat. 

The latter was spudded February 7 
southeast of the Camiri field. This 
15,000-ft test is being drilled with the 
company’s National 130 rig brought 
into Southern Bolivia from Buenos 
Aires by rail. Gulf plans additional 
wildcat starts. 

One well at Los Monos on the Chaco 
lease drilled by McCarthy is capable of 
producing small amounts of 54 deg 
gravity oil. Tennessee Gas had the oil 
analyzed and found it to be ideal diesel 
fuel for the drilling rig with no proc- 
essing other than weathering in the 
stock tanks for approximately three 
weeks. 


TABLE 2. Bolivian Production. 


Depth, 
discovery year ft 
Bermejo, 1922 3600 
Camiri-Guairuy, 1926-46 4400 
Sanandita, 1926 3100 
Toro, 1955 4100 


Number of wells Daily prod. Gravity 
flwg pmpg. bbl API 

7 5 600 26-27 

46 6 8600 54-59 

- 13 100 41.0 

3 600 21-54 

56 24 9900 


Chaco Petroleum also spudded a 
deep test, Agua Salada No. 1, in June 
It is scheduled for a 12,000-ft depth to 
test the Tupambi sand (Permian). 
Loffland Bros. are the contractors. 

Other concessions are in various 
stages of exploration prior to actual 
drilling operations. 


Present Production 

Although Bolivia is one of four 
South American nations that has net 
exports of petroleum, production is 
small. 

Daily average production of oil at 
present is 9900 bbl per day, all of which 
is produced by YPFB. Eleven rotary 
rigs are operated by YPFB to develop 
its fields. Table 2 shows the fields from 
which this production is obtained 


Refining 

At the present YPFB owns and oper- 
ates all refineries in Bolivia. Their loca- 
tion and capacity are listed in Table 3 


Pipelines 

Pipelines are the key of Bolivia's in- 
dustry. Production more than meets 
the 6960 bbl per day consumption and 


TABLE 3. Refineries in Bolivia. 


Bbl/stream day 
Cochabamba 5,850 
Sucre 1000 
Camiri 2,000 
Sanandita HOW) 
Bermejo 200) 


Refinery location 


TOTAL 12,554 


E-11 





here’s how 
RICHFIELD 
solved 
these two 
oil storage 
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1. Fire Hazard 2. Vapor Loss 


Here is an investment by Richfield Oil Company that gins Safety Seal, reduce vapor space under the 
pays off in safety and conservation. It is a seven- cumferential fabric to an absolute minin 
tank addition to Richfield’'s Marine Terminals that practically eliminates losses due to thermal brea 
adds half a million barrels capacity. The tanks, built and serves to prevent rim fires. The fabric 
by General American, are equipped with Wiggins long-lived type and a special weather-! 
Floating Roofs with Wiggins Safety Seal that stops t from the sur 
vapor loss and protects trom rim Tires 

Wiggins Double-Deck Floating Roofs with the Wig 


The seal mechanisn 


tf the liquid and the corrosive vapor space. ( 
Wiggins Safety Seal gives you all these advant 
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PLATE & WELDING DIVISION 


GENERAL AMERICAN TRANSPORTATION CORPORATION 
135 South LaSalle Street, Chicago 90, Illinois 
Offices in all principal cities 


It pays to plan with General American 
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BEAIRD-INGERSOLL-RAND Packaged Compressor Plant 


Lowest Cost Per Horsepower /nsta//ied 

















engine water ng sections. Other sizes 120 to 660 nset picture shows original horizontal compressor 
Caddo Pine Island Corporation processes flare gas from 1,000 Ping 
Island Field wells in an absorption plant located near Oil City 
Louisiana. Picking its load up over a thirty mile gathering system 
the plant was originally equipped with twenty horizontal compressor 
units. These have now been replaced by two Beaird-Ingersoll-Rand 
12SVG 660 h. p. pac kaged compressors 


Caddo Pine Island Corpora ) >ssing nt—equipped with two Beaird-Ingers Rand 660 h.p. 12SVG packaged compressors. Units have Young Radiators 


Two Packaged Compressors 
DO WORK 

into the plant under ten inches of vacuum. It is then boosted through 
OF TWENTY processing operations and returned for third stage boosting to th 
OLDER UNITS sales line Up to 5% million cubic feet can be handled per day with 


final delivery pressures of 440 psi 


Using three stages of compression the packaged units pull the ga 


Installation of modern Beaird packaged compressors has increased 
plant dependability and lowered fuel, labor and maintenance costs 
An additional Savings will be realized when the field is depleted 
Installation of packaged compressors has made the station almost 


wholly salvable. 


Let Beaird engineers help you find an economical solution to your 
plant expansion or modernization program. 


PACKAGED 
COMPRESSOR PLANTS 


THE J. B. BEAIRD COMPANY, INC. 


Shreveport, Louisiana 


A Subsidiary of American Machine & Foundry | pany 


SALES OFFICES: Shreveport, New Orleans, Louisiana . New York, New York . Tu 
Oklahoma @ Houston, Corpus Christi and Midland, Texas and Cie. Ingersoll-Rand, Paris, Fre 


BEAIRD INTERNATIONAL, INC. SHKREVEPORT, LOUISIANA ® Sales Offi 


Calgary, Alberta, Canada @ Caracas, Venezuela 








..t stands alone- 


In this latest development we re- 
affirm our pledge to make a better 
gauge ever better. Only inthe Marsh 
Christmas Tree Gauge you have: 


—A better tube construction — 
bourdon tube and socket fused into 
a One piece permanently leak-proof 
unit by the exclusive Marsh “Cono- 
weld” process. 





—A better movement—all but fric- 
tionless as a result of the self- 
lubricating effect of unlike metals. 
Coined sector gear gives greater 
strength where greater strength is 
needed; also smoother operation. 


—A better case—a copper-clad 
wrought steel case of boiler plate 
thickness, produced by the “Marsh- 


alloy” process. It has the strength 
of steel, the corrosion resistance of 
copper, and is one-third lighter 
than conventional cast-iron cases. 
The case is finished in corrosion- 
resistant satin black enamel. 


—the Marsh “Recalibrator” — not 
only the handiest way to keep a 
gauge accurate; also the best way. 


* There is a Marsh Gauge for every 
oil country and refinery application. 
Ask your supply house or write for 
latest bulletins. 


MARSH INSTRUMENT CO. 
Sales affiliate of Jas. P. Marsh Corporation 
DEPT. M, SKOKIE, ILL. 

Houston Branch Plant: 1121 Rothwell St., Sect 
15, Houston, Texas 
Marsh Instrument & Valve Co. (Can.) Ltd 
8407 103rd Street, Edmonton, Alberta, Canada 
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TABLE 4. Exports. 


Bbl /day 
Argentina 2761 
Chile 296 
Brazil 300 
Paraguay t 


Peru 137 


lotal 


markets are far away in this land- 
locked country, In 1957 a 4¥2-in., 167- 
mile crude oil line was built from 
Camiri to Santa Cruz, on the railroad 
to Brazil. A 216-mile, 8%-in. and 
10%%-in. line from Sicasica to the port 
of Arica, Chile, was completed in Octo- 
ber by YPFB. Bolivian Gulf is meeting 
part of the $12 million cost. 

Argentina receives 2000 bbl per day 
from Camiri and Sanandita fields by 
way of a 6-in. line. Several pipelines 
are proposed. 

It must be remembered that the Bo- 
livian Government sets prices on prod- 
ucts. Perhaps the chief reason con- 
sumption has not risen as rapidly as in 
some neighboring countries in the last 
two years is that prices were pushed 
up sharply. YPFB had been pricing 
products far below cost. Gasoline prices 
were raised in December 1956 from 7 
cents a gallon to 25 cents. 

Exports during 1957 by countries 
are shown in Table 4. 


The Country Itself 

Bolivia is the fourth largest nation 
in South America with a total area of 
413,000 square miles—equivalent to the 
combined areas of Texas, Oklahoma 
and New Mexico. The country is land- 
locked with no outlet to the sea and 
more than two-thirds of the population 
of 342 million live in about 12,000 ft 
altitude in the Andes or on the Allti- 
plano, a windswept plateau completely 
fenced in by Andes Mountains. 

More than 60 percent of the popula- 
tion of Bolivia are Indians who speak 
their own language, although some in 
the urban areas also speak Spanish, the 
official language of the country. 

La Paz is the government seat of 
Bolivia, the highest capital city in the 
world with a range in elevation from 
13,400 ft to 12,000 ft. It has a popula- 
tion of 400,000. El Alto, airport for La 
Paz is the highest commercial airport 
in the world— 13,250 ft elevation. Most 
oil companies operating in Bolivia have 
offices or representatives in La Paz. 

Cochabamba, founded in 1574, is 
the second largest city in the republic 
with a population of 100,000 people. 
rhis colorful, modern city is becoming 
the oil center of Bolivia. The Bolivian 
subsidiaries of Tennessee Gas, Gulf, 
California Standard, and several of the 
geophysical companies have their main 
offices in Cochabamba. 
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Beautiful La Paz, highest capital city in the world, has a population of 400,000 people. 


The primary reason for this is the 
central location of Cochabamba in rela- 
tion to exploration activities. In addi- 
tion, the climate in Cochabamba at an 
altitude of about 8500 ft, is quite simi- 
lar to that of Mexico City. Office and 
housing facilities are readily available 
in Cochabamba at the present time al- 
though they are tightening. 

The city of Santa Cruz is growing 
more important from an exploration 
standpoint because of its proximity to 
many of the exploration concessions. 
An excellent hard surfaced highway 
312 miles long connects Santa Cruz 
with Cochabamba. 

In the opinion of some observers on 
the scene, there is some recognition of 
the importance of foreign capital in de- 
veloping oil in the country. There are 
also radical socialists who would again 
nationalize the oil industry as they did 


the mining industry. The practical fail- 
ure of this move has not penetrated the 
heads of the leftists. It would not take 
much to totter the slight hold capital- 
ism now has. 

It is difficult to judge the returns so 
far on concessions. A typical one is the 
recent Fish Engineering contract for a 
98,840-acre concession. Profits will be 
split 50:50. Fish Engineering is to pay 
Bolivia $1,500,000 within six months 
of date of contract and $2,500,000 as 
advance payment of anticipated future 
royalties. It also granted credit to 
Bolivia totaling about $13,750,000 
All this for rank wildcat leases. 

If exploration is successful, that is 
only the beginning. Markets must be 
found, pipelines and refineries built 
To make investments of this size, those 
with capital must have a reasonable 
expectation of political stability. * * 


Ceremonies marking the building of a pipeline from Sicasica, between La Paz and Oruro, to 
Arica, Chile, a seaport. This will move oil to the coast for export. 
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“Americans getting their weekly pay checks from the produc- 
tion of merchandise for foreign markets number many more 
than are liable to be displaced by imports from other coun- 
tries. The encouragement of trade with all the countries of 
the free world is a basic ingredient for peace.” 


—Eugene Holman, Chairman of the Board, Standard Oil Company (New Jersey) 


STANDARD OIL COMPANY (NEW JERSEY) 


AND AFFILIATED COMPANIES 
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“We depend on G-E narrow band radio for 99% 
of our communications with our men...” 
says Watt Taylor, Vice President of Lowe Drilling Co., Midland, Texas 


Five years ago Lowe Drilling Co. saw that dependable will pay you to work with the leader in this field. 
two-way radio would save countless hours and miles General Electric has been making and servicing nar- 
of travel, and make it possible to talk with men work- row band equipment for nine years—longer than any 
ing far from any telephone. Lowe started with one other manufacturer. Split channel capability is engi- 
General Electric base station and four mobile units, neered into G-E radio from the start; it’s not an after- 
today has three base stations and 22 mobiles. As rec- thought or an adaptation. 
ommended and pioneered by the Petroleum Industry An experienced G-E communications consultant will 
Radio Association, Lowe chose narrow band (split help you develop the most efficient and economical 
channel) units for minimum interference. system for your needs. Look under “Radio Communi 
cation Equipment” in the Yellow Pages. Or write 
Why convert later? Buy narrow band now General Electric Company, Communi al Products 
Now that the law requires split channel operation, it Dept., Section 31128, Lynchburg, Va. 
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Early course in engineering 
and management 

has developed such subjects 
as “Creative Thinking’ 
and ‘‘Business Management 
Decision Gaming” 


Reno R. Cole* 


Intensive 


THE Engineering and Management 
Course, an intensified 10-day short 
course for industrial engineers and 
managers, will be given for the fifth 
time on the campus of the University 
of California, Los Angeles during the 
period January 26 to February 5, 1959. 

The course is historically interesting 
in that it is a descendent of one of the 
first of such courses given in this 
country, having been originated at the 
University of lowa by Professor Ralph 
M. Barnes in 1939. 

Professor Barnes was instrumental 
in organizing a modernized version of 
the course when he moved to UCLA 
and the first presentation of the rede- 
signed course was made in 1955. In- 
spection of the subjects ef instruction 
for the 1959 course show that both 
classical engineering and management 
classes and classes in newly developed 
quantitative techniques of management 
are offered. A participant may select 
four of the subjects plus an optional 
early morning voice laboratory and a 
late afternoon public speaking class. 
There is a 1% hour instruction period 
in each subject daily for the 10 days 
plus a series of luncheon and dinner 
lectures by outstanding speakers. 

The course is revised yearly to keep 
it abreast of rapid developments in 
engineering and management. Classes 
newly added this year include “Case 
Studies in Business Management,” a 
companion course to “Business 
Management Principles,” “Business 
Management Decision Gaming” and 
“Creative Thinking in Engineering and 
Management.” 

The course in “Business Manage- 
ment Decision Gaming” has been 
designed to give business managers 10 
~*Professor of Engineering, University of Cali- 


fornia, Los Angeles and Coordinator, Engineer- 
ing and Management Course. 
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Dr. Robert Tannenbaum, ree. discusses proposed demonstration session by a sub-group 


in his class in “Leadership Principles.” 


10-Day Course at UCLA 


years of simulated business problem 
experience during the 10 days of the 
course. Participants will be organized 
into teams, each representing a business 
concern. All facts regarding the par- 
ticular business are given to the team 
members who then make decisions re- 
garding such things as funds to be ex- 
pended on sales promotion, research, 
replacement of equipment, etc, These 
decisions will then be fed into an IBM 
709 computer and the results of the de- 
cisions returned to the teams for use 
in planning the next “year’s” opera- 
tions. 

The class in “Creative Thinking” will 
be taught by three outstanding men 
who have written and thought exten- 
sively on the subject and will attempt 
to get participants started in doing 
their own creative thinking in their 
engineering and management activities. 

A typical participant is between the 
department head and general manager 
level, or the corresponding engineering 
levels, has about 200 subordinates and 
2 to 4 staff assistants. He seems to fall 
into one of three groups with respect 
to his need for such a course: He has 
either come up the ranks through some 
speciality and now finds himself with 
more general responsibilities requiring 
a wider knowledge or he has been too 
busy to keep abreast of the rapidly ad- 
vancing management field. There is 
also a group of younger men who are 
being groomed for greater responsi- 
bility, who seem to find the course 
helpful. 

While most of those attending the 
course are from the western part of 
the United States, participants have 
come from all over the United States, 
Hawaii, and from foreign countries 
such as New Zealand, Holland, Scandi- 
navia, and South America. 


There are no prerequisites for the 
course. An inquiring and flexible mind 
and desire to participate in a free ex- 
change of knowledge and experience 
is more important than formal educa- 
tion. 

Course fee is $400 which includes 10 
lunches, one dinner, texts, all course 
materials and use of the university 
library and laboratory facilities. 

Information and illustrated course 
brochure can be obtained by writing to 
Reno R. Cole, Coordinator, Engineer- 
ing and Management Course, Depart- 
ment of Engineering, Room 3104, Uni- 
versity of California, Los Angeles 24, 
California. 

Subjects of Instruction 
1959 Engineering and Management 
Course 

General Management Principles 
Case Studies in Business Management 
Engineering and Research Administration 
Public Speaking 
Public aking Laboratory 
Leadership Principles 
Organization and Administration of an 

Industrial Engineering Department 
Mathematical Bases for Decision and 

Programming in Industry 
Production Management Principles 
Work Measurement and Work eeatien 

Incentive Systems and Wage Payment 
Automation 
Industrial Operations Research 
Electronic Data Processing for 

Business and Industry 
Creative Thinking in Engineering 

and Management 
Business Management Decision 

Gaming 
Laboratory in Leadership 
Factory Layout and Material Movement 
Profit Management and Cost Control 
Digital Computers for the 

Industrial User 
The Economics of Plant Investment 

and Equipment Replacement 
Motion Study and Simplification of Work 
Industrial Human Relations and 

Labor Law 
Industrial Statistics and 


Quality Control xz** 
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FIRING LINE — Two MD7s raise the pipe for welding. On the CAT NO. 583 PIPELAYER AND MD7 with adjustable counter- 
job is a Cat Twin Arc-Welder mounted on a D7 while a D6 weights team up for R. H. Fulton for doping and wrapping near 
pulls another weider mounted on a track wagon. Twenty Nine Palms, Cal. 


Practically Straight Up 


R. H. Fulton put 165 men and a Caterpillar 
spread to work on Section 5, where young 
mountains and 80% slopes had to be crossed 


Winching is a standard operation on Section 5, part 
of a 635-mile crude oil line from Farmington, N. M., 
to Long Beach, Cal. Experienced pipeliners report 
that this section has some of the roughest terrain 
they ever encountered. Using a spread of Caterpillar 
equipment, R. H. Fulton & Co. is laying 2 miles 
each 10-hour day on their portion of the line. 


A fleet of sure-footed Caterpillar crawler Tractors 
—D7s, D8s and D9s—are doing the pioneering work. 
Equipped with bulldozers and rippers, they ’doze a 
load down one of the steep grades and are pulled 
back by a D8 with a Hyster winch. The ditcher is 
pulled up the young mountains by the winch on a 
D8 and let down the far side. 


Filling out the spread on this section are four Cat 
Twin Arc-Welders, nine Pipelayers and a No. 12 
Motor Grader. 


On the toughest pipeline jobs throughout the 
world, Caterpillar yellow is always the predominant 
color of the equipment. Pipeliners know from field 
experience that wherever the pipe takes them, 
Caterpillar equipment will get them through. 


CATERPILLAR TRACTOR CO., PEORIA, ILLINOIS, U.S.A. 


Caterpillar and Cat are Registered Trademarks of Caterpillar Tractor Co 


A LIFT FROM A D7 — A backhoe is winched up a 75% grade MAN-SIZED PIONEERING — Two giant D9s bulldoze and rip the 
by a D7. Atop the hill in the back are two D8s with a winch rocky soil for the ditcher. One D9 is equipped with a Kelley Ripper 
and a Caterpillar MD7 with a pneumatic drill. while the second uses a matching No. 9 Ripper 








> W. S. S. Rodgers, former president and 
retired chairman of the board of directors 
of The Texas Company, was named the 
1958 recipient of the American Petroleum 


W. S. S. Rodgers 


Institute's “Gold Medal For Distinguished 
Achievement.” 

William Starling Sullivant Rodgers 
Started in the oil business in 1911 as a 
roustabout and tool dresser, and more 
than 40 years later retired as chairman of 
the board of directors of Texaco. At 72, 
he still serves as a member of the Texaco 
board of directors, and of the board's 
executive committee. He became Texaco’s 
president in 1933. Even with the depres- 
sion still hanging over business, within 
8 months after he became president 
Texaco was again in the black. Rodgers 
was elected chairman of the board of 
directors in 1944 and served in that posi- 
tion until 1953, 2 years after normal re- 
tirement age. 


> J. Ed Warren was elected chairman of 
the executive committee and member of 
the board of directors of Cities Service 
Company. Warren resigned as senior vice 
president of the First National City Bank 
of New York, with which he has been 
associated since 1953. He was also ap- 
pointed a director of City Bank Farmers 
Trust Company. 


> H. S. M. Burns, president of Shell Oil 
Company and chairman of the board of 
directors of the American Petroieum In- 
Stitute, has accepted the presidency of the 
1959 World Petroleum Congress. 


> W. Edwin Cox was designated manager 
of public relations for the Lion Oil Com- 
pany division of Monsanto Chemical 
Company. Cox replaces K. 

Jr., who has elected early retirement from 
the company in order to become director 
of public relations for the Murphy Cor- 
poration, Cox has been manager of sales 
training. 


> Lee N. Haugen, formerly vice president 
and general manager of Cit-Con Oil Cor- 
poration was elected vice president, gen- 
eral manager and member of the board 
of directors of Cities Service Research 
and Development Company. Haugen 
succeeds Walter W. Scheumann, who died 
October 


> George A. Whittington, managing edi- 
tor of Automotive Service Digest, 
Chicago, has been elected president of the 
Technical Writing Improvement Society, 
national organization of educators, edi- 
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tors and engineers interested in improve- 
ment of scientific communication. dl 
tine Adams, management edition editor 
of The Petroleum Engineer, Dallas, was 
elected vice president. 

Elected members of the executive com- 
mittee were Prof. Jay R. Gould, director 
of the Technical Writers’ Institute at 
Rensselaer Polytechnic, Troy, New York, 
and John L. Kent, advertising and public 
relations manager, Datex Corporation, 
Monrovia, California. 


> Jerry Luboviski was named director of 
public relations and advertising for Union 
Oil Company of California. He had been 
manager of public affairs. 


> Paul W. Sheldon, formerly a supervisor 
in the public relations department of 
Young & Rubicam, Inc., New York, has 
joined Gulf Oil Corporation's public rela- 
tions department. 


> P. S. P. Fell was appointed New York 
representative, crude oil department, 
Gulf Oil Corporation. R. C. Arnold was 
appointed South American representative, 
crude oil department. 

Fell joined Gulf in 1956, as the New 
York representative of the foreign crude 
oil sales department, and has served in 
that capacity for Gulf since his employ- 
ment. Arnold joined Gulf's Louisville 
division office in 1922. He became the 
foreign crude oil sales department repre- 
sentative, stationed in Rio de Janeiro, 
Brazil, in 1955. 


> L. Russell Marks was elected executive 
vice president, Murphy Corporation. He 
has been vice president—finance and serv- 
ice since 1955 and formerly was asso- 
ciated with C. H. Murphy, Sr. and 
members of his family in several business 
enterprises. J. A. O’Connor Jr. was elected 
vice president. He has been secretary and 
general counsel since 1954. 


> E. H. Tollefson, executive vice presi- 
dent of the Consolidated Natural Gas 
Company, was elected chairman of the 
board of trustees of the Institute of Gas 
Technology, affiliate of Illinois Institute 
of Technology. 

Seven trustees were re-named to the 
board and six new trustees elected. Lester 
T. Potter, president, Lone Star Gas Com- 
pany, and Charles M. Sturkey, president, 
Washington Natural Gas Company, were 
elected to 3-year terms on the board. 


> Emerson G. Smith, director of public 
relations of the Continental Oil Company, 
was elected secretary of the Public Rela- 
tions Society of America, Inc. Tom 
Brawner of The Texas Company, was 
elected a national director. 


> Don Riddle, public relations repre- 
sentative for Gulf Oil Corporation, has 
announced retirement effective January 
1 after more than 25 years’ service with 
the company. He will offer his services as 
a consultant to the petroleum industry. 
Riddle and James A. Clark, oil writer and 
consultant, will be associated in the enter- 
prise, with offices in the Oil and Gas 
Building in Houston, Texas 


> Stanley D. Breitweiser, vice president of 
D-X Sunray Oil Company, was elected 
president of the new Oklahoma Petroleum 
Council for a full two-year term. F. C. 
Fellingham, Pan American Petroleum 
Corporation, was chosen vice president, 
and James O. Kemm, executive manager 
of the OPC, was elected secretary treas- 
urer. 


> Norman Hardy, president of Arabian 
American Oil Company, was designated 
chief executive officer. Fred A. Davies will 
continue as board chairman. 

Seven Aramco vice presidents were 
elected to the board of directors: P. H. 
Arnot, T. C. Barger, R. I. Brougham, 

. A. Eeds, R. S. Hatch, J. H. McDonald 
and L. M. Snyder. 


F. O. Sharp Jr. 


> Fred O. Sharp Jr., was appointed gen- 
eral manager of Feldman Oil and Gas 
and executive vice president of World- 
wide Petroleum Corporation, Ltd., the 
company responsible for the international 
operations of the Feldman organization. 
He was formerly executive assistant and 
coordinator. 


> Robert F. Baldaste was appointed as- 
sistant manager of the organization de- 
partment of Standard Oil Company (In- 
diana). With Standard for more than 19 
years, he was formerly administrative di- 
rector of the Whiting research labora- 
tories, and more recently has been 
assigned on a temporary basis to the 
company’s organization department in the 
Chicago general offices. 


Norman Hardy 


DEATHS 


> Burton E. Hull, 74, retired president of 
the Texas Pipeline Company and three 
other Texas Company sudsidiaries, died 
November 8, following a long illness. 


> Lioyd Pickrell, independent producer- 
contractor and head of Pickrell Drilling 
Company, died early in November. 





> J. W. Cason, vice president and treas- 
urer of Interstate Oil Pipe Line Company, 
died October 11 as a result of a heart 
attack. 


> Dr. Oscar E. Bransky, 72, former chief 
of the petroleum branch of the Economic 
Cooperation Administration (Marshall 
Plan) and retired assistant general man- 
ager of manufacturing of Standard Oil 
Company (Indiana), died October 1, at 
Palm Beach, Florida. 


> Walter W. Scheumann, 57, vice presi- 
dent and general manager, Cities Service 
Research and Development Company, 
died October 5. 


> Dr. Kenneth Albert Kobe, outstanding 
member of the University of Texas chem- 
ical engineering department for 17 years, 
died November 2 of a cerebral hemor- 
rhage. 


> G. A. Montgomery died in July in 
Buenos Aires, Argentina. He was well- 
known in the oil tool industry in Cali- 
fornia, Texas, and Wyoming fields. 
Among his fifty-odd patents was the cable 
tool under-reamer assigned to The Gui- 
berson Corporation. 


> Howard A. Grimes, 56, a retired direc 
tor of Creole Petroleum Corporation, 
died October 27 in Dunedin, Florida. 
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THE AMERICAN METER Company, 
manufacturers of gas meters and indus- 
trial instruments, reported that its sub- 
sidiary, Buffalo Niagara Industrial Con- 
trols, Inc., has purchased the Buffalo 
Meter Company of Buffalo, New York. 
Buffalo Meter has manufactured water 
meters for homes and industry for over 
65 years at its 100,000 sq ft plant in Buf- 
falo. W. G. Hamilton Jr., president of 
American Meter, will serve as president 
of the new subsidiary. Dante Broggi, a 
vice president of American Meter, will 
direct the operations of the new acquisi- 
tion through Russell Wetjen, who will be 
vice president and general manager. Her- 
bert F. Barrett will continue as sales man- 
ager. 


GRAVER WATER Conditioning Com- 
pany has announced the appointment of 
G. M. Wallace & Company as engineer- 
ing representatives for the Rocky Moun- 
tain—Intermountain area. They will 
handle Graver’s complete line of equip- 
ment for industrial, utility and municipal 
water treatment, industrial waste treat- 
ment and chemical processing. 


ALASKA’S first oil industry servicing 
depot, and Houston Oil Field Material 
Company, Inc.’s S5Sth installation in its 
world-wide network, is now in operation 
in Anchorage. Under the direction of Oil 
Equipment, Ltd., a wholly-owned sub- 
sidiary of HOMCO, and C. L. (Hal) 
Roach, vice president in charge of Ca- 
nadian operations, the Anchorage depot 
is equipped with a complete line of direc- 
tional tools, fishing tools, bumper jars, 
overshots, bumper subs and a string of 
wash pipe. 


COMPLETION of an arrangement under 
which Perforating Guns Atlas Corpora- 
tion, Houston, will offer the continuous 
velocity logging and seismic calibration 
services of Seismograph Service Corpo- 
ration, Tulsa, has been announced. The 
companies state that this arrangement 
offers PGAC’s clients the services of the 
most experienced organization in the 
acoustical logging field, together with the 
benefits of the integrated electrical, in- 
duction, and nuclear logging facilities, 
and complete perforating and other wire- 
line completion services of PGAC. 


THE MILWHITE COMPANY, INC., of 
Houston, Texas, announces that on or 
about January 1, 1959, it will introduce 
new high efficiency acid activated clay 
adsorbents for oil refiners and other 
process industries. 

The Milwhite Company has contracted 
with Morton Chemical Company, of 
Chicago, Illinois, for the latter to manu- 
facture these adsorbents by a Milwhite 
process. The clay activation unit is now 
being erected adjacent to the Morton 
Chemical acid plant at Weeks Island, 
Louisiana. It is the first acid activation 
plant in the U. S. to employ hydrochloric 
acid. 


THE GEOTECHNICAL CORPORA- 
TION recently moved into a new 40,000 
sq ft plant located at 3401 Shiloh Road, 
Garland, just north of Dallas, Texas. The 
move enables Geotech to strengthen and 
expand its position in the field of re- 
search, design, and manufacture of elec- 
tromechanical instrumentation. 
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NEGOTIATIONS have been completed 
by Republic Steel Corporation for the 
reacquisition of Republic Supply Com- 
pany. Republic Supply, with headquarters 
in Oklahoma City, Oklahoma, operates 
oil country supply stores and pipe yards 
throughout the Mid-Continent area 


TO SPEED UP and expand product de- 
velopment, Hughes Tool Company has 
created a product observation division 
within the product engineering depart- 
ment. R. R. Aulick, who has had exten- 
sive engineering experience with Hughes 
and has directed the activities of the sales 


look to the 


SANBORN ViISO-CARDIETTE /etenaaqeet 


HUMAN OR MECHANICAL 
IT MUST BE 
STRONG, DEPENDABLE 


AND HEALTHY 


constant, ec 


equipmer t 





engineers in the northern region, heads 
the new division as manager. 

rhe initial assignments to the new prod- 
uct observation division included the fol- 
lowing regional field engineers: W. A 
Kistler Jr., to Midland, Texas; A. G 
Rollow to Oklahoma City; R. D. Jones 
to Wichita Falls, Texas; R. O. Bredthauer 
to Houma, Louisiana; Joseph A. Kloesel 
Jr.. to Farmington, New Mexico 


MINNEAPOLIS-HONEYWELL Regula- 
tor Company has expanded manufactur- 
ing facilities at Beltsville, Maryland, for 
high-speed data-recording equipment 
Plant capacity has been increased by 40 
percent, permitting re-arrangement of 
operations that virtually doubles produc 
tion space. The Beltsville plant is a unit 
of Honeywell's industrial products group 
headed by vice president Henry F. Dever 
It employs approximately 250 persons 
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WE HANDLE THE COMPLETE LINE OF WISCONSIN A/R-COOLED 


CONTACT YOUR NEAREST DEALER OR 


HARLEY 


REESE COMPANY 
WICHITA TULSA HoustoON 


not on order.. 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERV —E CARI 
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Peace on Earth to Oilmen Everywhere in an industry that is just completing its first 


century of service to mankind in making the world a better place to live, love and work. 


MERRY CHRISTMAS 
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Trade Parade 


MILWHITE MUD Sales Company has 
announced two new zones in their sales 
and service organization. The Mid-Conti- 
nent Zone, which includes Kansas, Okla- 
homa, North Texas, West Texas, and 
New Mexico, is under the supervision of 
Richard Ladd of Tulsa, Oklahoma. Ladd 
will continue to make his headquarters 
in Tulsa. The Rocky Mountain Zone will 
service the Four Corners area up to the 
Canadian Rockies. R. J. “Bob” Adamson, 
formerly of Casper, Wyoming, will be in 
charge of this zone and make his head- 
quarters in Denver, Colorado. 





THE BORG-WARNER CORPORATION 
has formed a new division to manufac- 
NEW UFKIN ture, sell and service the Borg-Warner 
mechanical seal. The demand for this 
product line, formerly the BJ mechanical 


SAFER for "JET" TA PE seal, has made it necessary to establish it 


as a separate industrial product division 


FLAMMABLES ot Borg Warner 
, ‘ he oil . ; oe 

Hese’s the safer tage Che es DE LAVAL SEPARATOR Company has 

industry needs for jet moved its Chicago headquarters to 5724 

40° : N. Pulaski Road. Costing nearly 

> N £ >§ ad l » £ 4 

Sacks. Gtainiens stock Hae $1,000,000, the new De Laval building 

is Chrome Clad ®. Handle was designed and built to the company’s 

: ther parts specifications. It is located on a 4'2-acre 

is wood. All me ee tract and has 64,000 sq ft. Fully air con- 

are non-sparking metals. ditioned offices comprise 17,000 sq ft. It 

See your Lufkin dealer will also provide warehouse and repair 


service facilities. 
for this new oil gaging tape. 
BLACK, SIVALLS & BRYSON, INC., 
has announced that headquarters for sales 
management of BS & B's oilfield equip- 
ment division were established at Hous- 
| ton, with the transfer of Floyd C. Myers, 
THE UFKI RULE COMPANY vice president and manager of oilfield 
sales and service, to that location. All 
other oilfield division departments re- 
oe main headquartered at Oklahoma City 
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THE FORMATION of a wholly-owned 
international subsidiary company under 
the name of Compania De Laval Turbina 
Internacional, S. A., has been announced 
Cross section by De Laval Steam Turbine Company, 
shows struc- Trenton, New Jersey. The main offices 
tural superi- will be in Panama, R. de P. The new 
ority of Aero- company will coordinate and promote the 
master’s new, sale and servicing of D2 Laval products 
extruded alu- throughout the world, except the United 
minum-alloy States, Canada, Hawaii and Puerto Rico 
blades in di- Dz Laval also announced the formation 
ameters from of De Laval Turbina de Mexico, S. A., a 
9’ to 22". subsidiary of the Panamanian company, 
with headquarters in Mexico City, D. F 
J. P. Stewart, of Trenton, is president 


EXTRUDED ALUMINUM and Richard M. Cueto is sales manager 

| d PLANS FOR combining Mayhew Ma- 

a es on chine Company, Inc., and Mayhew Supply 

* Company, Inc., both of Dallas, with 

e AEROMASTER fans only Gardner-Denver Company, Quincy, Illi- 


no‘s, have been announced. Mayhew 
Machine is a producer of seismograph 
AEROMASTER’S new, extruded alumi- pitch angle permits decrease of fan | and geophysical drilling equipment for 
num blades combine in one design _load to an accurate minimum horse- the oil industry, and manufactures light 
the advantages ofalight weight metal, power requirement. oil well drilling rigs and rotary drilling 
a hollow structure and the superior The AEROMASTER fan is easily as- equipment for the construction and min- 
strength of wrought metal... Silicon- sembled in the tower. No special ~ | —— _— Supply —— 
magnesium aluminum alloys resist handling equipment is necessary. scence Gnadeartiemee feo ph 
corrosion. Their fine grain structure, AEROMASTER fans cost less to install, turer of equipment for the petroleum, 
high tensile strength and increased less to operate, less to maintain! mining, construction, and manufactur- 
endurance eliminate danger from For more details write to KOPPERS ing industries. 
wear, vibration, and metal fatigue... COMPANY, INC., Aeromaster Fan 
true airfoil blade sections assure max- Dept. 6712 Scott Street, Baltimore 3, B-I-F INDUSTRIES, INC., has opened 
imum air delivery... adjustable blade Maryland. | mew regional sales offices at 256 Peach- 
tree Boulevard at Florida Street in Baton 
Rouge, Louisiana. The offices are headed 
-fenomasten’ Fans | by Lewis H. Johnson Jr., and will handle 
the products of B-I-F Industries and its 
three divisions — Builders-Providence, 
4 Engineered Products Sold with Service Inc., Proportioneers, Inc., and Omega 
*Koppers Trademark : Machine Company. 
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PHIL FLANGE GOES TO WORK 


. and he’s carrying his OTM Blue Ribbon Guarantee. Every OTM Blue 
Ribbon Product (flange and fitting) is backed by the OTM Blue Ribbon 
Guarantee — the most comprehensive written guarantee in the industry. 
Perfection Plus is the pre-requisite in earning the Blue Ribbon Guar- 
antee, and OTM insures perfection by use of Magnaflux*, Reflectoscope*, 
Brinell Meter and Profilometer inspections. AND NOW! OTM Blue 


Ribbon welding-neck and slip-on flanges are centerlined*. 


OTM FLANGES PROVE THE ECONOMY OF PERFECTION 
OTM CORPORATION 


. Box 19296 Houston 24, Texas UN 2-6643 


Odessa — Dallas — New York — Tulsa — Baton Rowge — Los Angeles 


* FIRSTS IN THE INDUSTRY FROM OTM CORPORATION. 
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Fisher Level-Trols— universally accepted 
in the power and process industries 


High in sensitivity and accuracy! For full float range operation the Fisher 

Level-Trol is factory calibrated or zero adjusted to produce an accurate 3 to 

15 psi or 6 to 30 psi signal output. Designed, engineered and universally Write for Bulletin F4A 
accepted for most liquid level, control, liquid level indication and interface for full details. 
control problems. Has simple liquid level adjustment indicating dial—com- 

bined pneumatic proportional band and specific gravity adjustment. Heavy- 

duty built—easy to operate—simple to service. Available with cage units for 

external mounting or internal top or side flange mounting with float sizes 


from 14” to 120”. 


IF 1T FLOWS THROUGH PIPE ANYWHERE IN THE WORLD... CHANCES ARE IT'S CONTROLLED BY... CISHER: 


FISHER GOVERNOR COMPANY 


Marshalitown, lowa / Woodstock, Ontari ' London, England 
wn, lowa ; odstoc ntario , ndon, Engla SINCE 1880 
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ESTABLISHMENT of a field technical 
sales and service office for Girdler Cata- 
lysts in Houston, Texas, is announced by 
the chemical products division of Cheme- 
tron Corporation. Walter H. Girdler Jr., 
division president, said the new offices 
would be located at 4007 Bellaire Blvd. 
and would be under the direction of Merle 
R. Likins, formerly a member of the 
Girdler Catalysts technical service staff 
in Louisville, Kentucky. 


FORGING OPERATIONS are underway 
in the new plant of Gardner-Denver 
Company. Production was begun in the 
plant less than 9 months after ground- 
breaking. Heart of the new plant is a 
36,000 sq ft prefabricated steel building 
housing a new forge and trim press unit 
and three smaller forges moved from the 
Gardner-Denver plant at 39th Avenue 
and Williams Street. This building also 
holds the die sink department and die and 
bar stock storage. Building dimensions 
are 150 by 240 ft. 


A GROUP of 23 executives and indus- 
trialists from Sweden, Denmark, and 
Finland, toured the Crane Packing Com- 
pany plant at Morton Grove, Illinois, in 
October. The team, traveling under the 
auspices of the Royal Swedish Academy 
of Industry and Science, was originated 
by the Swedish Association of Metal In- 
dustry. The purpose of the inspection 
was to get first hand knowledge of new 
trends and developments in management 
techniques in the U. S. with emphasis on 
production management 


ALLIS-CHALMERS MANUFACTUR- 
ING COMPANY has completed construc- 
tion of new engineering, development and 
research facilities in Greendale, Wiscon- 
sin, a Milwaukee suburb, about two miles 
south of the company’s West Allis Works. 
An initial group of approximately 100 
scientists, engineers, draftsmen, techni- 
cians and administrative personnel have 
moved into the new laboratories. When 
in full operation, the Greendale labora- 
tories will employ upward to 200 persons. 


THE OPENING of the 9th branch ware- 
house of the Norvell-Wilder Supply Com- 
pany of Beaumont, Texas, was announced 
recently. The new branch is located at 
Monahans, Texas, some 40 miles south- 
west of Odessa. New sales offices have 
been recently opened in New Orleans and 
Baton Rouge, Louisiana. 


PUFFER-SWEIVEN Company, southern 
Texas sales representative for Fisher Gov- 
ernor Company, Marshalltown, Iowa, has 
added a sales office in Beaumont, Texas, 
with Joe Meek in charge 


> Charles Zartman, who has been serv- 
ing both as chief engineer and assistant to 
the president, will devote full time to the 
position of assistant to the president, 
Rector Well Equipment Co., Inc. Re- 
placing Zartman as chief engineer is 
George Garrett, who was formerly de- 
velopment engineer of the firm. John L. 
Curry was named to the newly created 
position of sales coordinator. He formerly 
was sales manager of the cementing 
equipment division. 


> Robert M. Glover, assistant sales man- 
ager of the Du Pont Company’s petroleum 
chemicals division, was named manager 
of the newly-created sales program 
section of the division, while Wilfred E. 
Bettoney was designated additives sales 
manager. In other changes Richard O. 
Braendle took over Bettoney’s duties as 
technical manager in the Eastern region 
office and Charles B. Miller assumed 
Braendle’s position as technical manager 
in the Mid-Continent region office at 
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Tulsa. Joseph J. Mikita, both additives 
sales manager and technical manager for 
the division, will devote full time to man- 
agement of the technical section, includ- 
ing direction of the division's petroleum 
laboratory. 


> R. D. Ford was named president of 
Schlumberger Surenco, S. A. Ford, as 
chief of the Schlumberger company which 
operates in South America, will continue 
to maintain headquarters in Caracas, 
Venezuela. Until his recent promotion, 
he was executive vice president of 
Schlumberger, having held that position 
since 1952. 


> Phillip G. Jackson has joined Rector 
Well Equipment Company, Inc., as sales 
engineer in the Rocky Mountain area. 
Jackson will maintain headquarters for 
Rector, manufacturer of high and low 
pressure well head equipment and ce- 
menting tools, in Casper. 


> Ernest L. Pierce Jr., formerly erection 
supervisor for Koehring Southern at 
Chattanooga, Tennessee, was promoted 
to service manager. He succeeds Charles 
Lewis who recently passed away. 


> Charles R. “Dick” Hatcher is named 
supervisor of the steel pipe pricing sec- 
tion of the sales department, Lone Star 
Steel Company. Sonny Ogden was ap- 
pointed supervisor of the steel pipe order 
section. 


> Page Edmunds was appointed general 
manager of chemicals in the W. R. Grace 
& Co., Davison Chemical Division. Con- 
currently, Edmunds has been named vice- 
president of Davison Chemical Com- 
pany Ltd., the Canadian affiliate of the 
division. Formerly he was general sales 
manager, petroleum chemicals. 


Trade Parade 


> George D. Doremus, who joined 
George E. Failing Company of Enid, 
Oklahoma, earlier this year as works 
manager, was elected vice president in 
charge of manufacturing. The Failing 
Company is a subsidiary of Westinghouse 
Air Brake Company. 


> H. B. (Pat) Hurley, for many years an 
executive with Continental Oil Company 
and more recently senior vice president 
of Republic Natural Gas Company in 
Dallas, has now joined Welex, Inc. as 
assistant to the president. 


> George F. Kline was named manager 
of the petroleum and petrochemicals de- 
partment of Blaw-Knox Company, chem- 
ical plants division. His responsibilities 
will include sales, proposals, contracts, 
processes, and plant design. 


> Philip A. Roth was elected to the board 
of directors of U. S. Industries, Inc. Roth 
is chairman of the executive committee, 
executive vice president and a director 
of General Industrial Enterprises, Inc 
He is chairman of the executive commit- 
tee, vice president and a director of Bald 
win Securities Corporation 





> Thomas FE. Hastie was appointed sales 
representative and will be responsible for 
Nebraska, western Iowa and the south 
east part of South Dakota areas, for Wol- 
verine Tube, division of Calumet & 
Hecla, Inc. 


> Harold E. Parsons has been named as 
sistant Oklahoma City division manager 
of The Western Company after comple 
tion of a special nine-month industrial 
management course at the Harvard Grad 
uate School of Business in Cambridge, 
Massachusetts 
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CATAWISSA VALVE & FITTINGS CO. 





We take time out to 
express our thanks 
and good wishes to all 


MERRY 
CHRISTMAS 
and a 
HAPPY 
NEW 
YEAR 








CATAWISSA « PENNSYLVANIA 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SFE READER SERV E AR 





NEW American 


GASCLOK Power Drive 
constant high power - uniquely accurate 


American’s new GASCLOK is a completely 
self-contained air or gas powered instrument 
drive and timing unit. Supplying a constant 
power output of over 20 times the torque 
delivered by conventional spring-wound clock 
mechanisms, it is ideally suited as either original 
or replacement equipment where continuous 
power and accurate timing are essential. 


Perfect for all circular or strip chart records 
from one-hour to 30-day periods. Constant 
power and timing accuracy are assured 
since there is no “‘mainspring”’ to weaken 
or run down. Rugged durability and dependability 
are built into the GASCLOK Power Drive 
for years of service with minimum atten 
mainkenenesnTt Can provide new metering. 
accuracies and economies for you. 
Actual 
Size 
i 
/ 
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for ins Ei ent driving and timing 
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The versatile GASCLOK Power Drive is designed and 
field-tested for long trouble-free operation in remote location 
installations with all makes and types of recording instruments. 


The high-torque, continuous drive provides power for: 
Integrating Orifice Meters—Gas Lift Meters— Pressure Recorders 
Strip Chart Recorders—Telecounter Units—Field Program Timers 
and many other instrument applications for accurate, 

automatic operation. 
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e Self-starting mechanism completely self-contained—requires no 
winding or ‘‘priming’’ of power unit. 

e Gas or air consumption only 5 cfh—normal operating pressure 
5 psi—rotation 2 rpm. 

e@ Timing escapement spring rewound every 5 seconds—eliminates 
fluctuating torque. 

e Accuracy of timing unaffected by wide fluctuations in supply 
pressure. 

e@ Timing mechanism internally sealed to prevent corrosion and clog- 
ging—all power unit parts exposed to gas are aluminum or stainless 
steel. 

e Inherently explosion-proof. 

e Large area internal ports to prevent plugging. All internal ports 
easily cleaned. 


e Installation-in any position—variety of mounting brackets ey 
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AMERICAN’ <4 


METER COMPANY 7 


NCORPORATED (ESTABLISHED 1836 


MEASURE MERT 
tn~Ormaeas 


FOR FURTHER INFORMATION ON 
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IN THE FIELD 
OF OIL FINANCING 


Let your plans include 

the specialized knowledge 
and resources of the 
nation’s Pioneer Oil Bank. 


83rd Year of Dependabie Service 


Member Federa/ Deposit Insurance Corporation a aed DALL. AAS 
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Here’s the newest development in wire rope— 


(8) FIBRESEAL 


It’s TIGER BRAND 
of course! 


This new wire rope was developed to meet the 
need for longer life in sand lines, swabbing lines, 
coring lines and cable tool drilling lines. It has a 
plastic impregnated fiber core which combines the 
good deterioration resisting properties of a plastic 
core with the excellent strand supporting charac- 
teristics of a fiber core. 


The plastic protects the fiber and prevents absorp- 
tion of acids and other hole fluids. Consequently, 
the rope retains its structural balance even when 
used in drilling or swabbing acidized or sour wells. 


One of these new Fibreseal ropes was used in 
cleaning out 23 wells. Twelve of the wells were 
acidized and very corrosive. After four months of 
service, the rope was checked for deterioration. 
The core was found to be in good condition, having 
resisted all well fluids without trouble. The user 
was extremely well pleased with the extra service 
life he obtained, and the behavior of the line has 
been very satisfactory. 


Send the coupon for the complete story on USS 
Tiger Brand Fibreseal Wire Rope. 


USS and Tiger Brand are registered trademarks 


American Steel & Wire 
Rockefeller Building 
Cleveland 13, Ohio 


Please send me your free folder on Tiger Brand Fibreseal 
Wire Rope 


Name 
Company 


Address 


American Steel & Wire 
Division of United States Steel 


Columbia-Geneva Steel Division, San Francisco, Pacific Coast Distributors + United States Steel Export Company, Distributors Abroad 
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Trade Parade 


> M. W. “Cy” Reed was promoted to 
foreign operations manager—western 
hemisphere for Halliburton Oil Well Ce 
menting Company. He was formerly in 
charge of Halliburton’s Canadian subsid 
iary since 1948 and had earlier spent 7 
years in foreign oil fields. 


> C. L. “Slim” Nelson has been appointed 
a Four Corners warehousing and service 
representative for B and W primary ce- 
menting tools. Nelson is a pioneer in oil- 
field services, with warehouse and yard 
facilities on Shiprock Highway in Farm- 
ington, New Mexico. 





> Glen Tableman was named manager 
of W-K-M Valve Company (Britain) 
Ltd. He was previously general sales 
manager of W-K-M, a division of ACF 
Industries, Inc. 


> Bart DeLorenzo and William G. White 
of the Barth Engineering Company were 
appointed sales representatives in Califor- 
nia Of Buflovak Equipment Division, 
Blaw-Knox Company. 


> H. Benjamin Duke Jr. was named man 
ager of industrial relations for Gates 
Rubber Company. Also, Edwin J. Busch 
Jr. named divisional advertising manager 
for industrial products and Warren S, Wil- 
liams, to manager of printing services 


> Joe McGraw Jr. has joined Security 
Engineering Division (one of the Dresse: 
Industries) as a regional sales representa- 
tive. He was formerly with American 
Iron and Machine Works Company. 


> Clifford S, West was named sales rep- 
resentative of the Lunkenheimer Com- 
pany. West will operate out of the Boston 
branch office. 


> William F. Boyd was appointed vice 
president of operations at Kellogg Switch- 
board and Supply Company, communi- 
cations division of International Tele- 
phone and Telegraph Corporation. Boyd 
was a Kellogg vice president and formerly 
director of manufacturing. 

In other promotions, Douglas M. An- 
derson was elevated to director of manu- 
facturing for central office (telephone 
switching) equipment; Robert A. Niem- 
inen named director of manufacturing for 
transmission and telephone, and Richard 
M. Hultberg appointed successor to Ben 
E. Swanson as manager of the electronic 
products division. Swanson recently was 
made director of the newly-formed sys- 
tems engineering division. 
> Albert P. Gagnebin was elected a vice 
president and Joseph M. Weldon as an 
assistant vice president of The Interna- 
tional Nickel Company, Inc. Gagnebin 
was formerly an assistant vice president. 

Weldon was assistant to the vice presi- 
dent. 


> Robert S. Wright was named presi- 
dent of USI International, a division of 
U. S. Industries. Prior to this appoint- 
ment, Wright had been general manager 
of the Winchester International division 
of Olin Mathieson Company for the past 
seven years. 

> John R. Smith, formerly corrosion en- 
gineer for Dowell, has joined Tretolite 
Company, division of Petroleum Corpo- 
ration, in the same capacity in the South 
Louisiana district. Ed L. Dressel, head of 
the company’s field service laboratory at 
Odessa, Texas, was transferred to the 
sales department as a corrosion engineer 
for the west central division. He will re- 
ve Mike C. Deodati Jr., who was trans- 


ferred to the southern division at Hous 
ton. Robert W. Taylor, a technician in the 
St. Louis, Missouri, laboratory, has been 
named junior testing engineer and will 
replace Dressel at Odessa 


> Donald F. Wishart, who has been chief 
project engineer of the chemical division 
of Stone & Webster Engineering Cor- 
poration in Boston, was named engineer 
ing manager of Stone & Webster Engi- 
neering N.V., recently formed subsidiary 
in the Netherlands. 


> Charles Clark, 3rd generation descend- 
ant of the original founders, was named 
sales-engineer for the Clark Bros. Co., 
Pittsburgh offices. He formerly served six 
years with Bradbury Kenrick Associates, 
manufacturer's agents for Clark Bros. in 
Detroit. 

A new Denver branch office of Clark 
Bros. has been opened. Jay B. Williams 
was named manager. 

George L. O'Connor was named to a 
newly created post for the promotion and 
sale - turbines in the eastern half of 
the U. S. for Clark Bros 


> Hoyt Stout was named regional sales 
manager in New Jersey, Delaware, and 
southeastern Pennsylvania for Motorola 
Communications & Electronics, Inc 
Stout has sales responsibility for Moto 
rola’s mobile, portable and special two- 
way radio products in the region. He suc- 
ceeds Wallace Miller, who is now the 
New York state manager. 


> Walter M. Northey has been appointed 
general superintendent of Gulf States 
lube Corporation, Rosenberg, Texas, a 
wholly-owned subsidiary of Michigan 
Seamless Tube Company. 
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Screened 
Air Port 


CHECK THESE 
OUTSTANDING ADVANTAGES. 


Heavy Cast base for alignment, stabil- 
ity, heavy duty, double-shielded, pre- 
lubricated bearings, reduces lubrica- 
tion worries, high grade silicon steel 
in the magnetic circuit reduces iron 
losses... Wide variety of windings 


in THE OIL FIELDS 


Unexcelled ... 
for Outdoor Use 


DRIP PROOF 

VERMIN PROOF 

MOISTURE PROOF 

CORROSION RESISTANT 

FORCED AIR COOLED 
All these features of Field- 
master Ball Bearing Motors 
have been designed to over- 
come the rugged conditions 
of Oil Field requirements. 


provides triple ratings, dual voltages 

-high torque licks heavy starting 
problems. High slip is available to 
take care of reciprocating load re- 
quirements encountered in pumping. 


Write For Deseriptive Literature. 


BETHLEHEM SUPPLY CO, tu1sa, oxtaHoma 


Manufactured by VALLEY ELECTRIC CORPORATION, St. Louis, 8, Mo. 
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-»» HOLD GAP 
SETTING LONGER 


Field Tests PROVE that STITT oil-field-engi- 
neered New Triple Ignitors hold gap settings 
longer — magneto points last longer — cut 
“down time,” to give long-life performance 
Stitts save real dollars per engine per year 
To get better service from your engines 
regardless of make—send for FREE 

Pocket Catalog and Application / 

Chart that specifies the RIGHT /¢ 

plug for all your engines, and 

Field Test Reports, 


STITT IGNITION Co. 


Columbus, Ohio 


TY INDUSTRIAL 


Dept. PE. 


TT MAKES HEAVY OU SPARK PLUGS 
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Trade Parade 


> C. Ross Spencer is named vice presi- 
dent and manager, foreign marketing, and 
Charles T. Jones is the new vice president 
and sales manager, Oil Center Tool Com- 
pany. Spencer formerly was sales man- 
ager, Jones was assistant sales manager. 
New regional sales managers are M. E. 
(Mike) Hunter, for the eastern region, and 
A. C, (Bus) West Jr., for the western 
region. All will have headquarters offices 
in Houston, Texas 





> Louis J. Prior was appointed traffic 
manager, machinery division, and Wil- 
liam T. Hoffman traffic manager, tubular 
division, by The National Supply Com- 
pany. In their new positions, these men 
will divide the responsibilities formerly 
held by John N. Lind as general traffic 
manager. Lind recently was named di- 
rector of transportation for Armco Steel 
Corporation, of which National Supply is 
a subsidiary. 

Two members of National Supply's 
headquarters organization in Pittsburgh 
were appointed to supervise the design, 
construction, and operation of the com- 
pany’s exhibit at the International Pe- 
troleum Exposition, Tulsa, May 14 to 23. 
H. E. Heywood Jr., appointed exhibit 
manager, and William C. Marmack as- 
sistant exhibit manager. 


> Paul J. Louzecky was appointed chief 
engineer, engine division Nordberg Manu- 
facturing Company, Milwaukee, Wis- 
consin. Prior to joining Nordberg, Lou- 
zecky was chief technical engineer for 
the Cleveland diesel engine division of 
General Motors Corporation. 


> Don Witherspoon Jr. was appointed 
representative at Odessa, Texas, by Macco 
Sales & Service 


> William A. Pratz was appointed man- 
ager of the Victoria, Texas, store of U. S. 
Steel’s Oil Well Supply Division. The 
transfer of L. Hamilton Shaw, assistant 
district engineer at Farmington, New 
Mexico, to Fort Morgan, Colorado, was 
announced, also 

New field representatives for “Oilwell” 
are: Herman L. Temple as field represen- 
tative at Pettus, Texas; John Rice to the 
Valleyview, Alberta, Canada, store; D. H. 
Schoonover as field representative at 
Hobbs, New Mexico, and the transfer of 
Dean L. Cook, field representative at 
Pettus, to McAllen, Texas 


> William S. Aiken has been named man- 
ager of the project engineering depart- 
ment, engineering division, The Thomp- 
son-Ramo-Wooldridge Products Com- 
pany, and acting manager of the divi- 
sion’s programming department. The proj- 
ect engineering department handles the 
installation and check-out of computer 
control and data logging systems. 

Dr. Thomas M, Stout has been named 
manager of the process applications de- 
partment, engineering division. This de- 
partment conducts joint applications 
studies with petroleum refining, chemical, 
and other companies in the process indus- 
tries to plan computer control systems for 
selected processes. Charles G. Laspe has 
been named associate manager of the 
process applications department. 


> William M. Freeman was named man- 
ager of Chicago Bridge & Iron Com- 
pany’s process equipment sales group, 
headquartered in New York. 

Antonio Nelson de Abreu Cervone has 
been made a sales representative by Chi- 
cago Bridge Construcoes, Ltda., Brazilian 
subsidiary of Chicago Bridge & Iron. 
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Next time you buy forged steel unions, 
remember to make this important compari- 
son check! Be sure that you get the unions 
that have a// 16 of these quality points, to 
assure pressure-tightness, ease of installing, 
interchangeability, and re-useability. Be sure 
that you get Clayton Mark Petro*— made by 
the originators of steel unions! 


Write—today—for your copy of ‘How to 
Tell a Good Union.” Ic describes the im- 
portance of the 16 points . . 
add up to better service and complete satis- 
faction. Order Clayton Mark unions from 
your distributor; 3000 and 6000-lb. screwed 
and socket weld types, %” to 3” pipe sizes. 


. tells how they 


PETRO UNIONS-<—/ndustry's 


QUALITY POINT 








Made to AAR standard design 


leading FORGED STEEL UNIONS 
point by point next time you buy 


“‘vardstick"' of quality 





Hardness differential between seats 





Cold-rolled female seat 





45° cone-to-ball seat 


Cadmium-plated nut 





Ends taper-reamed before threading 


nd 


Published steel specifications 


Each union individually tested 


Induction-heated for forging 


Hot-forged 


Octagon wrench flats on ends 
Octagon wrench flats on nut 


Rounded nut and end wrench flats 


Turbulence-free fit across seats 


Machined surfaces finished to 
“#40 turn™ or finer 


All sharp corners relieved 
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FOR FURTHER 


ADVERTISED PRODUCTS. SEE READER 
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. CLAYTON MARK & CO. 
1900 DEMPSTER STREET 


EVANSTON, ILLINOIS 
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PROTECT & SEAL 
THREADED FITTINGS 


Apply LED-PLATE: 
Sealing & Anti-Seize Compound ; 


Recommended for HYDRAULIC FITTINGS 
will not plug orifices 
> FAST ASSEMBLY atte 
; Tet with less torque STUDS, BOLTS, GASKETS 
» Leod Is @ thread AIRCRAFT PLUMBING 
AUTOS «—- MARINE 


> tube. 
> A REAL PIPE SEALER 
20,000 

pel wp Leuid OU WELLS) = PIPING 

Gas 
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lL. eppreved fer 
butane, prepone, 
gasoline, petre- 
leum. 

Use for: Hydraulic 
fivids, steam, om- 
monia, etc. 

HEAT FREEZE 
emperature range— 
100° to 2987° F. 

CORROSION WELD 
tops rusting, acid- 
etch ond corrosion. 

GALLING 

SEIZING 
lecommended for 

aluminum, stoin- 

less, titanium, 
plastic, steel, brass, 
otc. 
EASY DISASSEMBLY 
ANYTIME 
Better then sew 
threeds. 
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ARMITE LABORATORIES 
6609 Broad Street les Angeles 1, Calif. 


Trade Parade 














... featuring convenience, comfort, 
if quality! A cosmopolitan atmos- # 
i phere in home-like setting. 

B In the center of all downtown 
i# activities. Newly decorated. 
i# Ultra modern, comfortable guest # 
i# rooms . . . excellent food at i 
i# moderate prices in our modern 
# coffee shop and cafeteria. 

Radio and Television in room. 

Air Conditioned rooms in season. 


800 ROOMS 

WITH BATH from i! 
preticble at sonteal Fi 
gistered guests 0 Panne i! 


FAMILY RATES 
No Charge for Children 
12 and Under — 


Harry E. Paulsen, General Manager 
FACING GRAND CIRCUS PARK 


ETROIT 
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> Phil S. Hurst was promoted to assistant 
product manager, - engine compressor 
sales, The Cooper-Bessemer Corporation. 
In his new capacity, Hurst will assist Don 


Reed, product manager. 
William J. Burkstaller and Gilbreth D. 


Adams were appointed to the Cooper- 
Bessmer New Orleans field office. Free- 
man A. Gehres was named branch office 
manager in New Orleans. 

Sven T. G. Swanberg was assigned to 
the Cooper-Bessemer New York field of- 
fice. He will assist in cougerins and 
sales relative to the application of cen- 
trifugal and reciprocating compressors for 
chemical and processing industries and 
will work under the immediate direction 
of C. J. Havekotte, New York branch 
manager. 
> Don V. Stone was appointed manager 
of the Kelley ripper division of Crutcher- 
Rolfs-Cummings. Prior to his appoint- 
ment, Stone served in sales work for Cat- 
erpillar Tractor Company for 19 years, 
and with Euclid Division of GMC for 
two years. 


> H. M. Shearin was appointed assistant 
manager in charge of domestic studies, 
and W. P. Schultz named assistant man- 
ager in charge of foreign studies, Core 
Laboratories, Inc. 

> C. L. Brain and W. F. Hays were trans- 
ferred from Borger, Texas; S. S. Middle- 
ton from Jacksonville, Florida; G. W. 
Nairn from Great Bend; and Paul Swift 


from Tulsa, to Sterling, Colorado, due to 
increased field activity for Dowell. 
Further strengthening of the company’s 
sales organization in the Rocky Mountain 
states was accomplished by the transfer 
of Warren Sallee from New Orleans to 
the district office in Denver. 
> August Nuut was appointed principal 
engineer, transistor circuitry, DataTape 
division, Consolidated Electrodynamics 
Corporation. He was formerly a project 
engineer with Ralph M. Parsons; senior 
project engineer, Hycon Manufacturing: 
project engineer, West Coast Electronic; 
and research engineer, Northrop Aircraft. 
> V. R. Hershberger was appointed sales 
representative for the C. Lee Cook Com- 
pany for all of Eastern Ohio. He has 
been in the field of sales engineering for 
the past seven years, and most of this 
experience has been in mechanical pack- 
ings. 
> J. T. (Jack) Teed has been appointed 
by Brown Instruments Division of Min- 
neapolis-Honeywell Regulator Company 
as market manager for petroleum indus- 
try instrumentation. He formerly served 
as industrial sales manager in Tulsa and 
as eastern sales supervisor, systems en- 
gineering. 
> Jack M. Slough and James G. DeFlon 
have formed the new cooling tower engi- 
neering firm, Slough-DeFlon. The firm 
will maintain headquarters in San Ma- 
rino, California, with agents in strategic 
areas throughout the country. 














— CLASSIFIED— 





R HARRIS H 


z New York City 


gTIMES SQUARE 


Ea HOTEL 430d St.just West of Sroodwey 
1000 Fine Rooms from $ 
TOSY KRIVE Moneger 


PHONE, 
LA-4-6900 


KNICKERBOCKER 


HOTEL 45th Street East of Broedwey 
400 Excellent Rooms from $ 
POHL T LAIOE Monoger 
PHONE. 


jU-2-4200 


Technical Writing — Literature Re- 
search Services — Experienced infor- 
mation service — patent searches, lit- 
erature surveys, technical writing, 
operating-manual preparation, at rea- 
sonable rates. Have typewriter, will 


travel. ARCH L. FOSTER 
521 West Eighth Street 


TELEVISION 











Lancaster, Texas 








DESIGN ENGINEER 
WANTED 


ENGINEER’S OPPORTUNITY to 
become permanently associated with a 
sound, long established, continuously 
expanding company, known for its ag- 
gressive leadership in industry. Liberal 
benefits and excellent working condi- 
tions. Design engineers with five years’ 
minimum experience. Mechanical en- 
gineering degree preferred. Musi be 
capable of organizing and completing 
projects assigned and should be famil- 
iar with oil field hoists and equipment. 
Modern plant located in small town in 
fast developing area. (All replies con- 
fidential—interviews arranged at your 
convenience.) 


Box 204 
c/o The Petroleum Engineer 























P. O. Box 2511 





TENNESSEE GAS TRANSMISSION COMPANY 
has career opportunities for 
PETROLEUM PRODUCTION ENGINEERS 


for its expanding oil and gas production operations. Must have B.S. or M.S. 
in Petroleum or Geological Engineering and 4 to 6 years’ experience in 
Reservoir Engineering. Age to 35. Send complete personal history including 
education and description of experience to: 


John Fry, Employment Manager 
TENNESSEE GAS TRANSMISSION COMPANY 


(All replies will be held in confidence) 


Houston, Texas 








FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 
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Write today for complete 
information on Mueller’s full line 
of Line Stoppers and other 


NO-BLO?® fittings and equipment. 
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To Ran sty 


Line Stopper Fittings 
and Equipment 


® isolate actions of line 


® tie-in lines and loops 


= repair leaks and equipment 


® replace and install equipment 


All of these operations are performed in complete 
safety with Mueller Line Stopper Fittings and 
Equipment. And uninterrupted flow of fluid in the 
line is easily maintained by using the built-in 
stopping machine by-pass connections or a 
completely separate by-pass line. Welding stopper 
fittings are available for steel lines from %” through 
12” in size. Mechanical joint stopper fittings for 

steel or cast iron in sizes from 1” through 12”. 


MUELLER Co. 
DECATUR, ILt 


Factories at Decatur, Chattanooga Los Angeles 
in Canada Mueller Limited Sarnia Ontaric 


FOR FURTHER INFORMATION ON E 41 
ADVERTISED PRODUCTS, SEE READER SERVICE CARI e 





2Na* 
Call + NaZ = C42* 


$475 $2 
3.06 


SR ee eras 
2t£ 6997 








j0g¢34Fe4 
TU sfRvICe job YSIOS FZ 


—— —- ———* 








. 












































any way you figure it, 
the best solution to your 
water problems is... 





fC BETZ | 


MS 
ONSULTANTS ON INDUSTRIAL WATER PROBLE 


el 


wc 











BETZ LABORATORIES INC., Philadelphia 24, Pa. 





MERCANTILE MONEY TANK. 
BOTTOMS 


insures 


workable 


the most effective chemical for treating 


PARAFFIN 


The money you make on reclaimed tank bottoms by using 
BRAKESOL will be substantially more than the cost of 
treating . . . including chemical and labor. Safe for use 
in production, pipeline and refinery equipment 
Contains no chlorides, sulphides or other halides. 
BRAKESOL Treating Engineers have the experience and 
know-how to do a successful job. Contact them now! 


Treating Engineers Available at These Locations 
Ardmore, Okla 6489 Houston, Texas HO 5.6648 
Carmi, Illinois 5948 Kilgore, Texas 3210 
Ft. Morgan, Colo UN 7-2235 Lovington, N. M 6-688)! 
OR CALL YOUR SUPPLY STORE ally sn EM 4.0361 
essc, Texos 

Pratt, Konsas GR 2.3745 
Edmonton, Alberto 66 695( 
Shreveport, loa 8.1962 
Oklahoma City, Okla. Vi 3-6629 

we 9.3854 


OlL AND GAS DEPARTMENT 


MERCANTILE § 
NATIONAL BANK * 5 “Nes INC. 


DALLAS, TEXAS 


TY on ae. 


RT DIVISION 


thoro’s a bhottor wav 
to got it done / 


FAMOUS HOT SPRINGS THERMAL BATH 


If you're healthy, you'll probably live longer because as it's said, “an 
ounce of prevention is worth a pound of cure.” If you're nervous, 
tired, rundown or stiff from rheumatism and arthritis, you can find 
relief as thousands of others have. You'll find the best at The Majestic 
where you can go from your room to the bathhouse in robe and 
slippers. Here you will find specialists who know their business — 
experienced attendants and masseurs for the men and masseuses 
for the ladies—all licensed in accordance with the regulations under 
the Director of the Nat'l Park Service, U. S. Dep't of the Interior. 


Tate Process applies cement 
mortar lining to the interior 
——————-~— of 4” to 16” lines quickly 
Liner compresses cement and economically . .. whik 
wa a hee the lines stay “in place” 
; Permanently restores full 
SPRINGS . flow coeffic ients. Reduces 
pumping and maintenanc« 
NATIONAL PARK costs. Protects against 
ARKANSAS corrosion, contamination 


Write for full information 
TODAY! 


SWIMMING POOL wi 4 ~ . Specializing in Pipe Protection Problems 
, ok 5 > 4 > $4 per day single * Tate and Centriline “in Place” 
Write the . = F ; $6 —double interior Cement Mortar Lining * “in 
MAJESTIC : ; and you can budget Piant” and “'Raithead” Centrifugal 


’ . Spinning of Cement Mortar or Coal Tar 
today =: MEALS ai $450 per day Linings — Somastic® Exterior Coating 
* Pipe Wrapping + Reclamation 
Removal of Old Wrapping, Straightening, 2414 Eost 223 St. (P.O. Box 457) 
Blasting, Beveling, Testing Wilmington, Californio 
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Books to Read 


| 

| 

| > Oil and Petroleum Year Book, 1958, compiled and published 
by Walter E. Skinner, 20 Copthall Avenue, London, E.C.2., 
England. Pages, 799. Price, $7 (Post Free). 

Mr. Skinner's compilation, in its 49th edition, gives complete 
and up-to-date particulars of 1070 of the principal British, 
American, Canadian, and foreign oil companies, operating in 
all parts of the world, and covering all branches of the industry. 
A list is also included of 730 names and addresses of managers, 
engineers, etc., and the companies in the book with which they 
are connected. 

Two tables also are included. One shows the world’s oil pro- 
duction and contribution which individual countries have 
made for each of the last 10 years. The other indicates inter- 
national oil companies operating in the Middle East. The author 
also has provided colored maps in the contents: “Trans-Canada 
Natural Gas Transmission System”; and “Middle-East Oilfields, 
Refineries, Pumping Stations, and Pipelines”. 

A “Buyer’s Guide” section comprises 1000 headings of manu- 
facturers of plant, equipment and accessories. 


> The Federal Basis for Weights and Measures, A Historical 
Review of Federal Legislative Effort, Statutes, and Administra- 
tive Action in the Field of Weights and Measures in the United 
States, by Ralph W. Smith, National Bureau of Standards Cir- 
cular 593. Pages, 23. Price $0.30. (Order from the Superinten- 
dent of Documents, U. §. Government Printing Office, Washing- 
ton 25, D. C.) 

This attractively illustrated circular presents a chronological 
review of Federal legislation and congressional efforts in the 
general area of weights and measures for the period 1776 to 
1956, with particular emphasis on units and standards. It com- 
bines information previously available only from scattered 
sources, and will be useful to weights and measures officials. 
and researchers in the practical functioning of government. 

Certain important and closely related administrative actions 
initiated by Hassler and Mendenhall in the 19th century are 
cited. The publication consists of three parts, covering the 
Hassler Era, to 1836; the Mendenhall Era, 1836-1896; and the 
Modern Era. Current Federal statutes having weights and 
measures significance are discussed briefly. 


> Dynamic Decade, by Eric J. Hanson. Published by McClelland 
& Stewart Ltd.; distributed by Dodd Mead & Company, Inc., 432 
Fourth Avenue, New York 16, New York. Pages, 314. Price $6. 

The oil discovery at Leduc, Alberta, ushered in a new era 
for Canada. This book combines cold statistics and local color 
surrounding the phenomenal growth of the oil industry in the 
province, with an appealing and lucid chronology as the net 
result. The text will make fascinating reading, and provide an 
invaluable reference on all phases of the Canadian oil industry 


> Well Logging, published by Society of Petroleum Engineers 
of AIME, 800 Fidelity Union Buiiding, Dallas 1, Texas. Pages 
168. Price, $2.50. 

Logging engineers and geologists will find this new book of 
particular interest, since it combines a large number of selected 
papers from Petroleum Transactions covering electric logging 
interpretation and devices, gamma-ray-neutron logging and 
dipmeter logging. A bibliography of all papers on well logging. 
appearing in Transactions in past years, has been included. 

The book is the first in a proposed series of volumes dealing 
with specific areas of the »etroleum industry 


> A Century of Texas Oil, 1875-1975, proceedings of the 
Eleventh Oil Recovery Conference in Austin, Texas, published 
by Texas Petroleum Research Committee, Room 201, P.E.B., 
The University of Texas, Austin 12, Texas. Pages, 262. Price, $1 

This paper-bound volume contains 22 addresses and technical 
papers reviewing the Texas oil industry in the past 75 years 
and forecasts the coming 25 years. Most of the volume 
is devoted to technical papers and engineering analyses, and 
includes a historical review, reports on new oil recovery 
methods, and even some information on the possible and prob- 
able use of electronic and nuclear energy in the production of 
oil. All papers are complete with accompanying illustration, 


, charts, graphs and data tabulations. 

i beraus : ipe wre > Operations Research Reconsidered. Management Report 
— it was a better pipe nch No. 10, published by American Management Association, Inc., 
when first created 35 years ago, and has been 1515 Broadway, Times Square, New York 36, New York. Pages, 


improved nearly every year since a per- 143. Price, $3.75 (AMA members, $2.50). 
Is operations research useful and practical as a management 


formance, design, materials. Today, it is still tool? In this report, both OR practitioners and operating execu- 
the most for your money. Buy RIBBID at tives present a wide range of opinions — supported by their own 

our Supply House. experience — on these important questions. To indicate just how 
y Pply extensively the new techniques are actually being used, the 
report includes a detailed survey of industrial OR programs 
The Ridge Tool Company, Elyria, Ohio, U.S.A. and practices in the United States. 
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“Of course, you'll stick to the job of 


(] o. marrying off your daughters.” 
AUG AMY “Yes, ‘til the last gun is fired.” 


Lf 7’ Lf 


VVV VV VV VV VV VV VV VV VV Miic ot tnow hat fellow, antl 
well. In fact, we've broken bread to- 


Two cockroaches lunched in a dirty 
sewer, and excitedly discussed the spot- 
less glistening new restaurant in the next 
block. 

“I hear,” said one, “that the refrigera- 
tors shine like polished silver. The floor 
sparkles like diamonds. It’s so clean.” 

“Please,” said the second cockroach in 


” 


disgust, “not while I'm eating! 
7 7 7 


“For goodness sake, use both hands!” 
“Can't. Gotta drive with one.” 


7 7 7 


We have it on good authority that the 
addition of a glass of beer often improves 
the flavor of a pinch of salt. 


‘ ’ ’ 


Employer: Myrtle, who told you that 
you could neglect your office just be- 
cause I give you a kiss now and then? 

Stenographer: My attorney. 


‘ ‘ ’ 


“What has more fun than people?” 

‘Rabbits.” 

“Why?” 

“Because there are more rabbits than 
people.” 

“Why?” 

am bl rabbits have more fun than 
people.” 


‘ ’ ‘ 


A bigamist is a man who has taken 
one too many 


‘ ‘ ‘ 


A fellow told me the other day that 
he was so unlucky that if Lady Godiva 
was riding side-saddle down Main Street 
he would be unlucky enough to be stand- 
ing on the wrong side of the street. 


‘ ‘ ‘ 


The absent-minded professor and his 
absent-minded wife were spending a quiet 
evening at home when someone banged 
on the door. She yelled, “O Gosh, my 
husband!” And he jumped through the 
window. 


’ ’ ’ 


A stingy husband, while out of town, 
sent his wife as a present a check for 
a million kisses. The wife, a little an- 
noyed, sent back a post card: “Dear Jim, 
thanks for the birthday check. The milk- 
man cashed it for me this morning.” 


7 :f 7 


Prosecuting attorney: “You mean to 
say you had 16 beers and didn’t move 
once from the table the night of the 
murder?” 


’ ‘ ‘ 


Jones, a good family man, had been 
inveigled into a poker game, and experi- 
enced growing apprehension as the hand 
of the clock moved relentlessly on toward 
morning. Finally, at 3 a.m., he had a 
sudden inspiration. He called his home, 
and when his wife answered the phone, 
he shouted, “Don’t pay the ransom; I'm 
back.” 
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gether.” 

Fanny: “Heck, I know him even better 

A newlywed wired his boss: “Please than that. We've broken a couple of 

extend my vacation. It's wonderful here.” davenports together.” 
To which the boss replied: “Come back 

at once; it’s wonderful any place.” id 


Said the movie director to the camera- 
man, “Don't shoot until you see the 

A man about to be electrocuted phoned whites of their thighs.” 
his lawyer from the death chamber. 
“They are about to put me in the electric 
chair,” he said. “You are my lawyer — Cooperation would solve most of our 
what can I do now?” The lawyer answered problems. Freckles would be a nice coat 
helpfully, “Don’t sit down.” of tan if a cay" d get t together. 


Vs 


’ ’ ’ 


7 7 7’ 














LINE PIPE COUPLINGS — 
Ye” to 12” — Seamless 
— Block or Galvanized 


PLAIN TUBING Conpiaees A. P. 1. — 
” to 4” — Seamless 


EXTERNAL UPSET TUBING COUPLINGS A. P. i. — 
%," to 3¥,” — Seamle« 


CASING COUPLINGS A. P. i. — 
4," to 13%” — Long or Short 


HYDRAULIC COUPLINGS — \%” to 4” — Seamless 


REAMED AND —, A. 1. 5. 1. — 
¥%,” to 12” — Seamless 


DRIVE PIPE COUPLINGS — 6” to 12” — Seomiess 
PIPE NIPPLES — Al! Sizes and Types 
STEEL BUSHINGS AND PLUGS — 3000 ib 


Baltimore, Md. — Frank Butler, 2301 N. Charles St. 
Chicago, itl. — Harry A. Joy, Suite 1090, Old Colony Bidg 
Denver, Colo. — W. G. Cline & Co., 4500 Kelamoth 
Detroit, Mich. — R. W. Lang, Jr., 505 Park Avenue 
Erie, Pa. — &. J. Maggi, Box 711 
Faimouth, Mass. —- Wolter S. Bennett, 5 Belvidere Rood 
Grand is, Mich. — R. W. Long, Jr., 138 Burton SE 
oe, ex. — Henry H. Paris Distributor, inc., Box 932 
» Mo. — Croig A. Fross, 3701 Norwood 
Long Island City, N.Y. — Max Rothenberg Co., inc., 11-05 38th Ave 
les, Cal. — James A. Riordan Co., 1400 Santo Fe Ave 
oe le, Ky. — Sid Schultze Co., 849 S. 6th St. 
Pa. — Worthington-Grothous and Associotes, 105 Forrest Ave 
Omahe, Nebr. — Wm. Freiden, Central States Engineering & 
Soles Co., 5101 Blondo St. 
Oswego, N.Y. — Northeastern Associotes, Neil Chatterton, Sec'y, 
P.O. Box 284 
Portiand, Ore. — J. G. Beard Co., 1233 NW 12th Ave. 
Richmond, Va. — P. C. Abbott & Co., 15 E. Franklin St. 
St. Louis, Mo. — Walter C. Dollinger Co., 4869 Goodfellow Ave 
Salt Lake City, Utah — Lovell Company, 29 E. 2nd St. South 
. We ~~ Ashe & Jones, 819 Thomas St. 
Wauwatesa, Wis. — W. G. Nelson, P. O. Box 203 
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WHY BUY NATIONAL PACKAGED PRODUCTION EQUIPMENT UNITS... 


e Made in shops having the most complete and 
modern facilities available 


e Safe-tested under strictest codes 
e Properly engineered for accessibility 
e Lower cost due to National know-how 


National Packaged Units assure delivery at the location of COM- 
PLETE units . . . skidding, piping, insulation, instrumentation, 
coatings and accessories. “Packaging” by National eliminates the 
purchase and assembly of hundreds of items; eliminates costly 
waiting time and transportation charges rounding up missing 
materials and fittings. 


Through good engineering, design and arrangement, the con- 
nection crew in the field is concerned only with the major product 
lines to and from NATIONAL PACKAGED UNITS. 


National can handle all your Modern facilities include 


production problems “from the * 4) sand blasting and coating. 
wellhead to the consumer.” UC 


NATIONAL COMPANY 


TULSA, OKLAHOMA 





Exploration 
Drilling 
Producing 


; the Prieoleum 
ogine er 


CABOT LOOKS AHEAD! 


With Field Engineered Units TODAY 
BACKED BY Parts and Service Tomorrow! 


Cabot quality pumping units 
with field proven low main- 
tenance. 


Cabot's trucks deliver units to 
lease location. 


Parts and 24 hour service 
thru Cabot-Franks Service 
Depots. 


See your J & L man today — 
make your next unit Cabot. 


Beam balanced units 3,000 to 11,000 Ibs. capacity 
Adjustable crank units 7,000 to 32,000 Ibs. capacity 
Air balanced units to 42,000 Ibs. capacity 

Hydraulic long stroke units to 36,000 Ibs. capacity. 


FRANKS 


DIVISION OF CABOT 





Sub-Surface Protection 





Against Wild, Uncontrolled Flow 


OTIS 
TUBING 
SAFETY 





VALVES 


Otis Tubing Safety Valves, set by Otis crews, have never failed to 


Shut in a blow-out. To assure you of maximum protection, Otis 
Tubing Safety Valves should be pulled regularly for inspection 
and the setting checked against current well conditions. Don’t 
assume safety — find out and make sure your wells are protected 
by Otis Tubing Safety Valves! 


Play it safe with a safety program— call Otis 


OTIS ENGINEERING CORPORATION (0]|S 


General Offices and Plant in Dallas * Branches Throughout the Oil Country 


Otte - "Everythings Under Control” 





Of Things To Come ... in Oil 


ANOTHER AIR/GAS DRILLING TOOL will be put on the market soon. 
Look for an inflatable-type drill collar squeeze packer, now in 
final experimental stages, to be successfully field tested before 
the end of the year. The tool permits squeezing of water-bearing 
formations to effect a shutoff quickly after the encounter and with- 
out necessitating a trip out of the hole. Packer would be run very 
close to the bit, and when perfected, the 634-in. OD tool would 
permit drilling, squeezing, drilling and squeezing again without 
coming out of the hole. 


INCREASED DEMAND FOR CRUDE during December and into next 
year is seen by IPAA and API forecasters. [PAA thinks it prob- 
able “That petroleum demand during the fourth quarter this year 
could average 10,000,000 bbl per day. And in the first quarter 
of 1959, it could easily average 10,500,000 bbl a day. A com- 
bination of abnormally cold weather and accelerated economic 
recovery could push these averages higher . . . December this year 
could see a demand which averages 2,000,000 bbl a day higher 
than the September rate.” Total demand for that month was 
8,785,000 bbl a day. 


SLIM HOLES FOR ULTRA DEEP WELLS is more feasible today as a 
result of improved metallurgy and modern techniques than 
many drilling people realize. The feasibility of slim holes for 
ultra deep wells was proved in Ginther-Warren and Company’s 
No. 1-A Killiam dry hole recently plugged at 19,500 ft. This 
wildcat well, located near Laredo, Texas, drilled a 4 11/16-in. 
hole through 5'4-in. liner bottomed at 16,500 ft. This 3000-ft 
interval was drilled with a diamond bit and a special surfactant 
mud with no difficulty. 


TUBINGLESS COMPLETIONS INCREASING in U. S. as well as Canada. 
New idea utilizes slim hole in which tubing is cemented. Method 
is feasible by virtue of revolutionary new tools, services, and 
equipment now available throughout the oil patch. Only recently, 
a triple string of tubing was cemented inside a well in the Gulf 
Coast area. This well was not equipped with casing. It is indus- 
try’s engineered approach to reduced drilling and well completion 
costs, and you can look for it to advance rapidly. 


FOURTH-QUARTER DRILLING WILL BE UP “CONSIDERABLY” 
above the year’s average, predicts E. B. Germany, president of 
Lone Star Steel Company. The Texas-based manufacturer of oil 
country tubular goods is a gage of Southwestern oil activity, in 
that its operations fluctuate with drilling volume. The company 
has placed back in operation three open hearth furnaces to 
replenish inventories of various size casing; it has shut down 
intermittently in past months in line with drilling slumps. 
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@ THREE ROILINE ENGINES 


/ 


: Worl’ 


drilling 


In Pecos County, Texas, Phillips Petroleum Co. 
Rig No. 27 is drilling the world’s deepest oil 
well—with three L-4000 ROILINE Gas Engines. 


Designed for deep hole drilling, these modern, 
compact gas engines have the additional power, 
with fast response to load demand, that makes 
more hole. They do it with less fuel; and 
maintenance is easier, too. 


With their 12 cylinders in V-type arrange- 
ment, Model L-4000 ROILINEs are basic valve 


Deepest Well , 


.-- 23,450 ft. and still going 
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Phillips Petroleum Co. Rig No. 27, in Pecos 
County, Texas, has three ROILINE Engines 


in-head engines of 4000 cu. in. displacement, 7.54 
bore x 7.5 inch stroke, operating on gas fuel. 
Hydraulic “Zero Lash” valve lifters eliminate 
tappet noise and adjustments and extend valve 
life. Exhaust manifold is water cooled and 
integrally cast into crankcase to provide cooler 
operating area and fast warm-up of the engine. 
Removable wet cylinder sleeves; counter- 
weighted crankshaft and precision bearings; full 
flow oil filters and many other ROILINE features 
are all fully described in Bulletin E-7. 


WAUKESHA MOTOR COMPANY, WAUKESHA, WISCONSIN 
NEW YORK TULSA LOS ANGELES 


Factories at Waukesha, Wisconsin and Clinton, lowa 
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ENGINEERING 
KNOW-HOW 


DAU’s 
Hyrecos 
Emulsion Treaters 
Separators 
Direct Heaters 
Indirect Heaters 
Glycol Dehydrators 
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The best solution to any problem is based on experience. 
The Parkersburg Rig & Reel Company, pioneers in oil 
and gas handling equipment, is staffed with engineers 
who are experienced in solving all types of production 
processing problems. For the most economical answer to 
your oil and gas handling problem, look to Parkersburg’s 


engineering know-how for the answer. 


THE PARKERSBURG RIG & REEL COMPANY 


Division of Parkersburg-Actna Corp. 


FOR FURTHER INFORMATION ON 


ADVERTISED PRODUCTS. SEE READER SERV e AR 





Rockwell-Built Edward Steel 


Fig. 158 


GLOBE GAGE VALVE 
Fig. 152 


For pressures to 10,000 ib WOG For pressures te 4,000 ib WOG 
Screwed bonnet, screwed or socket Screwed or union bonnet, 


welding ends 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVICE CARI 


Figs. 5160-9160 
For pressures te 5,000-10,000 
lb WOG 


Horizontal or vertical, screwed 
covers, flanged ends 
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Valves Work Everywhere 


in drilling... production...refining... 


Fdward valves are on the job, no matter where you 
look. From the towering derricks of Northern Alberta to 
offshore rigs on the Gulf... from refineries on the Jersey 
Flats to California natural gas plants...the word is— 
“You buy a better valve from Edward!” 


Edward Globe Valves 
Bodies are drop-forged steel, for greater strength and 
resistance to erosion. rge-diameter handwheels permit 
operation without a wrench or cheater; cross-arm Impactor* 
handle for quick, tight closing is standard on 2” Fig. 158. 
Figures 158 and 2698 have replaceable seats. Disks— both 
plug and needle types—are carefully aligned, and seats 
are lapped for tight sealing. Stems are EValloy,* an ex- 
clusive Edward stainless steel, centerless ground to a fine 
finish. Carefully machined Acme stem threads assure easy 
operation. Bonnet threads plated by an exclusive EValiz- 
ing* process for maximum resistance to wear and corrosion. 
Deep stuffing boxes, with exclusive EValpak* asbestos- 
graphite packing, assure a tight seal with minimum resist- 
ance to stem turning. ® 
Edward 2” Fig. 158 valves in service on heater by-pass lines 
Edward Ball Check Valves in Louisiana oil fields. Note impactor handles for quick, easy 
Identical to Edward globe stop valves in body and seat closing against high pressures. 
features. Rolled steel bonnet with integral ribs to guide 
ball accurately. Ball is corrosion-resistant high carbon stain- 
less steel, precision-ground for tight seating. High carbon 
stainless steel spring gives positive aid in seating ball. 


Edward Mudwonder Valves 

Body and bonnet are high-strength alloy steel with 
heavy body-bonnet cover flanges. Accurately machined to 
assure drop-tight sealing under extreme pressures. Double- 
threaded yoke bushing, completely enclosed, gives 2-to-1 
ratio. Corrosion-resistant stainless steel stem with slotted 
gate coupling to eliminate bending or binding. Gate is 
hard chrome plated to reduce friction, resist erosion and 
abrasion. Seat insert of resilient buna—N synthetic rubber, 
molded integrally over steel wear rings. Seat and gate 
easily replaced without removing Mudwonder* from line. 


WHERE CAN YOU USE EDWARD VALVES? 


Our customers report complete satisfaction in the use of 
Edward valves for water flood service . . . throttling . . . on 
high-pressure heaters, treaters and separators . . . on pres- 
sure vessel controls . . . on headers and flow lines to heaters 
and exchangers .. . for manifold service . . . in gasoline or 
gas sulfur extraction plants... for “‘unloading’’ valves at 
gas compressor stations...and in many other applica- 
tions. You name your need .. . let your Edward represent- 
ative show how to fulfill it with versatile, economical, 
completely dependable Edward valves. They are avail- 
able from your favorite oil field supply store, from your 
industrial distributor, or direct from. Edward Valves, Inc., 
1220 W. 145th Street, East Chicago, Indiana (Subsidiary 
of Rockwell Manufacturing Company). Represented in 
Canada by Lytle Engineering Specialties, Ltd., Montreal, 
and Rotary Sales & Service, Ltd., Edmonton. 


Drie 2698 valves on cooling coils of natural gas cooler, 
Scene: New Mexico field processing plant. Lubricated plug valves 
in photo are Rockwell-Nordstrom. 


EDWARD STEEL VALVES 


ROCKWELL® 





Edward builds a complete line of forged and cast steel valves from 4” ® 
to 18”; in globe and angle stop, gate, non-return, check, blow-off, stop- Forty-two Edward forged steel globe valves (Fig. 2698) 


check, relief, hydraulic, instrument, gage and special designs; for pressures throttle the flow on this West Texas water flood. Owner reports 
up to 10,000 Ibs; with pressure-seal, bolted, union or welded bonnets; absolutely no maintenance costs in two years (over 4,000,000 
with screwed, welding or flanged ends. *T.M. Reg. U.S. Pat. Off. barrels of water)! 


FOR FURTHER INFORMATION ON B 7 
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YOUR DRILLING DOLLARS GO FURTHER WITH 


.. FIELD PROVEN 
CONTINENTAL-EMSCO "D” Series Slush Pumps 


No wasted dollars here. Low weight of these pumps cuts trans- 
portation costs .. makes them easier to handle around the rig for 
faster spudding-in. Lightweight steel plate construction replaces 
bulky, heavy castings. 


Maintenance downtime is greatly reduced. Daily adjustments are 
not necessary. Lubrication is completely automatic, and greasing 
is not required. Patented “exposed” liner design helps prevent 
liner washouts, since packing leaks can be spotted immediately 
.. long before damage can be or has been done. 


Six models kelp cut initial investment by providing a range of 
sizes to meet all drilling conditions at the lowest possible cost. 


High performance of “D” Series pumps .. proved by years of 
drilling in the oil fields of the world .. assures penetration at its 
fastest rate. 


MANUFACTURED BY 


CONTINENTAL- EMSCO 


Serving the Oil and Gas Industries 
. Worldwide 














with TARSET’ 


ON’T let crude oil corrosion eat away your 
D investment in costly storage tanks! You can 
control these corrosion losses now with Pitt Chem 
TARSET, a proven and relatively economical pro- 
tective coating. TARSET is the patented coal 
tar-epoxy resin coating which is backed by four 
years of service experience in the petroleum 
industry. 

A cold-applied coating, TARSET can be applied 
with conventional coating equipment. It sets up 
quickly to form the hardest, toughest coating of 
its kind ever produced from coal tar. It adheres 


x PITT CHEM 
Coal Tar Coatings 
_—_ 


so well to tank interiors that it is almost impossible 
to remove from the metal. 

Try TARSET on the interior of the next crude 
tank you erect or recondition. Once you see what 
a remarkable job it does there, you'll specify 
TARSET for the protection of separators, treaters, 
salt water disposal tanks and other places where 
corrosion prevention has been “‘impossible.”’ 

TARSET is now available through your local 
industrial distributor. He has the know-how to 
help you solve your toughest corrosion problems. 
Call him today! 


: PITT CHEM 
WL Coatings i “‘Insul-Mastic’’ Gilsonite Coatings 


that Lost! x PITT CHEM 


“Tarset” Coal Tar- 
Epexy Resin Coating 


PITT CHEM Industriat Coatings are available through 
leading Industrial Distributors. See the “Yellow Pages.” 


wew 70682 


PROTECTIVE COATINGS © COAL CHEMICALS © PLASTICIZERS * ACTIVATED CARBON © COKE © CEMENT © PIG IRON 
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Improved Cages 


DATA 


ADDITIONAL 





D&S TRUCO Tri-Dia JET ACTION Bits! 


In every major oil area, through all formations D&S Same amazing results that drillers have had in these 


Tri-Dia Jet Bits have set unequaled highs in drilling areas ... Mid-Continent area, Rocky Mountain area, 
for less. In all cases faster penetration rates and longer Permian Basin, Gulf Coast area, Canada, the Middle 


bit life have resulted in substantial over-all rig savings East, Venezuela. and Brazil 
D&S Truco Bits are not “on the shelf” items. Each bit 

is carefully engineered to fit... (1) volume circulated, WRITE TODAY! One of our sales engineers will call 
(2) type mud, (3) formation, etc. Only careful plan- on you and explain this revolutionary Tri-Dia Dia- 


ning regarding your drilling program can give you the mond Bit. 


TRUCO DIAMOND BITS 


INC. DIAMOND DRILLING EQUIPMENT 
6210 NORTH CENTRAL EXPRESSWAY | DALLAS, TEXAS 


OPPICES IN ALL PRINCIPAL O11 AREAS 


Ultra Fine Diamond Equipment for the Oilfield 
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with Deeper Bite 


atuas BULLDOG 


. - « the Bullet Gun 
with an Enviable Pedigree 
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For the past 12 years leading operators 
have called PGAC’s Atlas and Atlas II 
bullet guns the Oil Industry’s safest and 
most powerful bullet perforators. 
PGAC’s research improved these guns 
year after year and kept them always well ahead of the field. 
Now, as the result of another significant development 
—a new powder which increases penetration 70% over that 
of even the Atlas II—PGAC hereafter designates this more 
powerful bullet gun as the “Atlas BULLDOG.” 
The Atlas BULLDOG retains all of the basic features 


and outstanding advantages of the Atlas and Atlas II guns. 
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Unretouched photo (lower left) shows the 
remarkable bullet penetration of over 9” 
from a 4” O.D. Atlas BULLDOG gun, 
typical of several test shots fired under 


2500 p.s.i. hydrostatic pressure at 180°F 
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Tests with 5-7/16” O.D. Atlas BULL- 
DOG guns produced much deeper bullet 


That’s why the Atlas BULLDOG now packs everything 
its famous forerunners had—plus 70% more penetration! 
“Get with” the Atlas BULLDOG today. You'll really go for 


this pedigreed champion of bullet guns! 


penetrations 

The targets were constructed by a Major 
Oil Company, and all tests were conducted 
recently under their complete control 

All targets had 16”-thick endplates 
(from flattened 95@” O.D., 43-lb., #N-80 


casing) welded to 658” O.D. pipe. Neat 


SO pee —_— 2 & 
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cement was cured seven days under water 
at 160°-180°F. and tested to a tensile 


strength averaging over 500 p.s.i 


Write today for 
further information 





PGAC-5864 


PERFORATING GUNS ATLAS CORPORATION 


Telephone REpublic 4-165! 
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CALL FOR PROMPT SERVICE — ALWAYS READY TO SERVE YOU 


TEXAS: Alice — Beaumont — Bridgeport — Colorado City — Corpus Christi — Crane — Dallas — Fort Worth — Gainesville 


P 6) General Offices and Main Plant: 7730 Scott Street — Sales Office: Melrose Building 
OIL AY 





FIELD Houston — Longview — Midland — Odessa — Pampa — Victoria — Wichita Falls. ARKANSAS: Magnolia. 
SERVICES OKLAHOMA; Oklahoma City — Pauls Volley — Perry — Tulso. NEW MEXICO: Farmington — Hobbs. MISSISSIPPI: Laurel. 
LOUISIANA: Buros — Houma — Lofoyette — Lake Charles — Shreveport. KANSAS: Great Bend — Liberal. 


AFFILIATE COMPANIES: 
GERMANY ~— Atlas Deutsch. Amerikanische Olfelddienst G. m. b. H.: Kiel 


CANADA — Perforating Guns of Canada, Ltd.; Edmonton, Alverta 
VENEZUELA — Servicios Tecnicos Atlas, C.A., Caracts 








Here’s how you can 


CUT YOUR VALVE BILL HALF-IN- 


When you specify UNIBOLT Wing Valves you skimp on just one thing. . . 
Where else can you get so much valve at so little cost? For instance, a 3000 w.p. 
UNIBOLT Wing Valve with threaded inlet and outlet costs littke more than half 
as much as a comparable gate or plug valve. 
Additional and continuing savings result from: 
(1) Ease of repair in the field—no special tools or skill required. 
(2) Repair parts, such as stems and seats, are inexpensive. 
(3) Non-lubricated—no expense for greases and no labor for lubrication 
maintenance. 
(4) A standard UNIBOLT Coupling on the outlet of the Wing Valve saves 
the price of a flowline union. 
Furthermore: The UNIBOLT Wing Valve is also recommended for services 
where throttling is necessary; the l-inch seat will pass 7 million cu. ft. of gas 
per day with only a 200-lb. pressure drop, 10,000 bbls. of fluid per day with 
a 100-lb. pressure drop; may be trimmed in hard chrome to resist abrasion, 
11-13% chrome to resist corrosion; and may be readily converted to a positive 
type choke for production service. 
If specifying or buying valves is your job, let us give you the complete story 
on UNIBOLT Wing Valves. 
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THORNHILL N CRAVER co. Centralized production manifold 
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P. O. Box 1184, Houston, Texas 
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to Better Drilling 


@ FOR COST-CUTTING PRODUCTS 


@ THE KNOW-HOW TO USE THEM™M 


There are three sound reasons why Magcobar can cut your 

drilling costs. First, proved excellence of products. 

Second, the industry’s best trained mud engineers plan the mud program 
for your well and keep it running smoothly. Third, extensive 

research facilities keep bringing you the best drilling chemicals and 


additives for your particular problems. 


Bringing these three important reasons for Magcobar superiority to 
their present high level can never be the work of a day or a year 

by any company. Product quality is based only on careful controls and 
strict analyses from production to well. A mud engineer’s skill 

is born with training in the lab—a big lab with experience—matures 
under a wide range of field conditions, and reaches full power in 

the continual mastery of new techniques, new products. And research, 
a word frequently sinned against, means continuing expense, 
continuing outlay of cash to keep on providing the drilling industry 


with the best products and techniques. 


Save with Magcobar on your next well. 


Magcobar 


Complete 
DRILLING MUD SERVICE 


MAGNET COVE BARIUM CORPORATION 





New kind of offshore project 
is served by Sikorsky helicopters 








STEEL ISLAND will stretch for nearly a mile in the Gulf, 7 miles off Grand Isle, Louisiana, supporting world’s first off- 
shore sulphur mining plant. Sikorsky helicopters furnish quick, dependable transportation from supply points on shore. 


In the Gulf of Mexico off Louisiana, a 15-tower 
steel island is being built to accommodate the world’s 
first offshore sulphur mining plant. A project of 
Freeport Sulphur Company, the structure will stretch 
for nearly a mile. It includes heavy and complex 
mining facilities, living quarters for 250 men. . . and, 
of course, a heliport. 

As with so many important projects involving the 
discovery or development of natural resources, heli- 


INFORMATION ON 
SEE READER SERV 


FOR FURTHER 
ADVERTISED PRODUCTS 
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copters are flying men and cargo between the operat- 
ing location and its supply points. Naturally, the 
helicopters are Sikorskys. 

Only Sikorskys have furnished heavy-payload heli- 
copter transportation to the oil industry on regular 
schedules to offshore rigs and to sites in jungles and 
other inaccessible areas. If transportation is a prob- 
lem where you want to operate, Sikorsky helicopters 
may provide an answer. Write for information. 


IKORSKY AIRCRAFT 


STRATFORD, CONNECTICUT 
One of the Divisions of United Aircraft Corporation 
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FLUDEX* Water Flood 
Additive is being applied 
here to facilitate back- 
washing of the filter 
media in this Illinois 
water-flood system. 

By effectively cleaning 
and de-oiling the filter 
media, replacement of the 
media wos unnecessary. 


A $700 saving resulted. 


The application of a FLUDEX Water Flood 
Additive for economical filter media maintenance 
is another example of FLUDEX versatility. 
These multi-purpose additives are also delivering 


effective results for water-flood operators as 


o WETTING AGENTS to increase the perme- 


ability of the injection formation—and en- 
able it to absorb more water at lower pump 
pressures in less time. 


2 | CORROSION INHIBITORS which adsorb 

to metal surfaces of sub-surface equipment 
as tough protective film, and prevent attack 
by corrosive elements. 
SCALE PREVENTIVES which film over pre 
cipitates and suspended matter as soon as 
they form, to eliminate scale agglomeration 
and deposition. 


E3 WATER CLARIFIERS for the treatment of 
produced brines or mixtures of surface water 
with produced water. 


A selection of FLUDEX Water Flood Addi 
tives is available for combating the various 
water-flood problems that arise. Your Tretolite 


NEW FLUDEX BOOKLET 
describes characteristics, case 
histories, methods of 
application. Available free. 2 4 4 ~age : 
Just ask the MAN IN THE Company Service Engineer will be glad to study 


RED CAR or write to your problem, make tests and offer recom- 
Chemicals and Services for the Petroleum Industry 


mendations. 
v N , . DEMULSIFICATION « DESALTING « CORROSION INHIBITING 


a EE wn: ois ae denen PARAFFIN REMOVAL « SCALE PREVENTION + WATER 
DE-OILING * WATER FLOOD ADDITIVES + METAL DEACT! 
VATORS + ASPHALT ADDITIVES 


* Tretolite Company Trademar 


5515 Telegraph Road 


TwF-56-3 
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INCREASES PRODUCTION 
by eliminating tubing breath- 
ing and buckling, thus 
lengthening the effective 
pump stroke and raising 
volumetric efficiency. While 
it is often difficult to 
determine exactly how great 
such increases are, many 
operators have told us that 
they have experienced as 
much as 50% gain. 


GREATLY REDUCES ROD, 
TUBING AND CASING WEAR 
by eliminating the chief 
causes of such wear—tubing 
breathing and buckling. 
Many Baker Compensating 
Tubing Anchors, installed 
over a year ago in wells that 
had been averaging as high 
as 18 rod jobs per year, have 
been in continuous use ever 
since—with no rod jobs yet! 


AUTOMATIC OPERATION 
eliminates the need for 
involved calculations and the 
application of tension from 
the surface. Since the Anchor 
is designed to allow only 
downward movement of the 
tubing, the exact amount of 
tension required to eliminate 
both breathing and buckling 
is automatically applied by 
the natural elongation of the 
tubing itself. 


SAFE, POSITIVE RELEASE 
is accomplished by merely 
rotating the tubing to the 
right. There is also an 
emergency release, in the 
form of a Shear Ring, for 
extreme conditions. 





You'll never know 
how profitable 
your 

pumping well 
can be... 


UNTIL YOU INSTALL THE 
ALL NEW AUTOMATIC... 
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BAKER 


MECHANICAL 





COMPENSATING 


TUBING ANCHOR 
PRODUCT NO. 717-D 
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Pays for itself—day after day after day! 


For further information, write for Bulletin No. 337. Address: 
Baker Oil Tools, Inc., Box 2274, Terminal Annex, Los Angeles 54, California 


BAKER OIL TOOLS, INC. 


HOUSTON:LOS ANGELES -NEW YORK 





A special report from... 


U. S. WELL SERVICING 
CONTRACTORS 


Jack W. Williamson, editor 


Contractors Make Progress 

The stature of the well servicing in- 
dustry has increased greatly in the 
past several years. A relatively small 
group of hard-working men of high 
caliber are the ones primarily respon- 
sible. These men are leaders in the 
well servicing industry in the many 
widespread areas of gas and oil op- 
erations. Through their outstanding 
leadership many other servicing con- 
tractors all over the U. S. are begin- 
ning to think constructively and 
cooperatively about their industry. 

One important development has 
been the formation of the Association 
of Oil Well Servicing Contractors 
which now headquarters in Dallas, 
Texas. This rapidly growing organiza- 
tion is doing an excellent job of assist- 
ing its members with many of their 
industry-wide problems as well as 
acquainting all of the oil industry with 
these contractor’s virtues and prob- 
lems. It is also informing its own con- 
tractor members with some of the 
problems facing oil operators, their 
customers, today, 

Because of the growing importance 
of well servicing to the oil industry, 
The Petroleum Engineer felt that its 
readers would be very interested in 
learning more about the present status 
of the well servicing business. 

When studying an industry one 
should first get reliable facts about it. 
There are perhaps fewer known facts 
about the well servicing industry than 
any other business segment of this 
size in the oil industry. The people with 
the best knowledge of the well servic- 
ing business are the contractors them- 
selves, so The Petroleum Engineer's 
editorial staff went directly to them in 
the form of a mail survey. We believe 
the results of this survey and its sub- 
sequent study will make important and 
interesting reading. 

in recent months, most all gas and 


Important questions were asked on finances 
and equipment ...and the answers make 


important reading for all who are interested 


in this vital segment of the petroleum 


industry 


oil operations have increased in activity 
and it is hoped this increase will con- 
tinue until a higher level of activity is 
sustained. 

In summary, we feel that things are 
beginning to turn up for the well serv- 
icing industry too. 39 percent report 
their profits are as good or better than 
last year. 21 percent plan to buy more 
equipment this year than last. And 100 
percent of the servicing contractors 
responding to this survey are now 
using qualified accountants to aid them 
in their business. 

These contractors also have definite 
ideas on what kind of equipment they 


want built for them in the future and 
are fast weeding out older and out- 
moded equipment. Only one-third of 
their present equipment is over five 
years old. They are optimistic on the 
whole with 63 percent stating that well 
work will increase significantly within 
the next two years. 

This report is divided into two sec 
tions—financial and equipment, Both 
of these sections reveal valuable facts 
on the well servicing industry as it 
stands today. The responding contrac- 
tors have graciously submitted this in- 
formation for your benefit 


THE FINANCIAL STUDY 


Several questions involving finances 
were asked. Let’s study the answers to 
these questions to see what we can 
learn. 

How much is a fair profit? The 
amount of gross profit considered 
necessary to make a fair net profit 
ranged from 5 to 50 percent, the aver- 
age of all replies being 16.7 percent. 
Certainly this average figure would not 
be out of line in any industry. This 
very closely approaches the amount 
asked for by drilling contractors in an- 
other similiar survey reported in The 
Petroleum Engineer in October of this 
year. 

How much price increase needed? 
The average of replies indicate that 


icragene: aemcorenee 


present prices should be increased 11.8 
percent for contractors to realize a fair 
net profit. The range of increases asked 
were as low as 3 percent to as high as 
30 percent. 

Are 1958 earnings up? Some are 
Compared to 1957, however, a ma- 
jority of 61 percent reported that earn 
ings are down in 1958. It was en- 
couraging that this group was not 
larger, 25 percent reported that earn 
ings are about the same as last year 
and, more encouraging, 14 percent re- 
ported increased earnings for this year 
These last two figures total 39 percent 
which means that reasonably close to 
one-half of these contractors have 
earned as much as last year or more 


— 
easennees sperccagers 


BASIS FOR STUDY... Well servicing contractors from nine gas and oil pro 
ducing states graciously answered and returned THE PETROLEUM ENGI 
NEER'S DATA SHEET. The list of survey respondents is broad enough to include 


most of the important geographical areas of gas and oil production 


It also 


includes contractors who range in size from only one machine to some with lare¢ 


scale operations. 


A careful analysis was made of each data sheet and these data averaged to 
bring you direct answers from the contractors themselves so that you may examine 
vour own position in relation to these results; you may also draw your own con 
clusions about the possible trends in future well servicing work 
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What percent of gross income will permit a fair profit? 


It is also encouraging to learn that the 
average decrease in earnings was only 
19.6 percent as this figure was expected 
to be about twice this much. Those 
who reported increased earnings made 
an average of 9.2 percent more than in 
1957. 

Costs increase. All contractors have, 
of course, experienced increased costs 
on almost every hand. The average in- 
crease for the contractors reporting 
was 8.4 percent. Again, this figure 
agrees very closely with the increase 
reported by the drilling industry in the 
October issue of The Petroleum En- 
gineer. Oil well servicing contractors 
surveyed say that equipment and 
materials accounted for 85 percent of 
the increases and labor 15 percent. 
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11.8%-AVG. PRICE INCREASE }—20%— 


Future purchases. The picture is still 
glum here as 79 percent say they will 
purchase less equipment than in 1957. 
The industry is not yet through the 
period of disposal of surplus equip- 
ment. It is believed, however, that the 
current up-swing will again employ, 
by possibly 1960, most of this excess 
equipment that now exists. The equip- 
ment picture will also be improved in 
the future by important advancements 
in new models which will do well 
servicing jobs faster and safer. 
Though rig improvements and model 
changes will eventually cause a signifi- 
cant increase in rig sales, a greater 
demand for petroleum products will be 
the most important factor increasing 
sales. 
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PERCENT OF CONTRACTORS 


How much should prices be increased to realize a fair profit? 
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Use of accountants growing. More 
contractors are using accountants part 
and full-time. They are fast realizing 
that good accounting practices mean 
more than just recording the bills that 
have been paid and knowing the 
amount of the bank balance occasion- 
ally. Another article in this issue of 
The Petroleum Engineer written by 
Frank Pool of San Angelo, Texas, 
describes how good accounting records 
can be used to help the oil well serv- 
icing contractor in many ways. 

58 percent reported they were using 
an accountant part-time and 42 per- 
cent employ a full-time accountant. 
68 percent of these contractors receive 
a report from their accountants 
monthly and 32 percent receive re- 
ports quarterly. 





Geod progressive accounting consists of 
mere than just “balancing the books” every 
so often... are you using this valuable tool to 
its full advantage? 
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THE EQUIPMENT STUDY 


A number of questions were asked 

the contractors about their equipment 
.. we think you will be interested. 

What do rigs do? To get an idea of 
how much time is spent on various 
types of well servicing jobs each con- 
tractor was asked to give a job break- 
down for all his servicing units. After 
averaging the results it was found that 
17 percent of the jobs were swabbing, 
48 percent rod and tubing and 35 per- 
cent workover jobs, 

In some areas contractors have units 
which are rigged for swabbing pur- 
poses only and others have units that 
are kept busy on workover projects 
100 percent of the time. The percent- 
ages listed above are for operations all 
over the U. S. and any specialized or 
local area work that is different from 
the general type work, would not show 
up. 

What is the average servicing depth? 
For swabbing operations it is 5900 ft; 
for rod and tubing jobs 5600 ft; and 
6200 ft for workovers. This is about 
as expected and we know which direc- 
tion it is going . . . deeper. 

How many sizes of rigs should there 
be? If you were faced with the problem 
of designing three rigs to service all 
depth ranges, what depths would you 
choose for each rig. Averages of re- 
plies received would have the shallow 
rig handle the depth range from grass- 
roots to 4500 ft, the medium depth rig 
from 4500 to 8000 ft, and the deep 
rig from 8000 to 14,000 ft. How do 
these depth divisions agree with the 
ones you may have in mind? 

How heavy? The average of all re- 
plies on the maximum weight any well 
servicing unit should weigh for prac- 
tical “over the road” travel turned out 
to be 60,000 Ib. Most influencing fac- 
tor here, of course, is the weight limit 
set by each state. 

How wide? Again, state laws domi- 
nate the answers which were: 8.4 ft 
for width, 49.7 ft for length and 12.8 
ft for height. Would these maximum 
weight and dimension limits get you 
over most of the highways in your 
state? 

How do you want your unit 
mounted? There are three commonly 
used methods of mounting well servic- 
ing equipment to achieve portability. 
In an effort to see in a general way 
what is the present choice of well 
servicing contractors, they were asked 
to list their perference. 65 percent pre- 
fer a truck mounted unit. 13 percent 
prefer trailer mounted and 22 percent 
want it mounted on a self-contained 
chassis. 

So many things enter into the choice 
of mounting a unit that we would like 
to make reservations on the use of the 


answers to this question in regard to 
future trends. It could be that when 
future designs of self-contained units 
have been improved further and when 
more are working in the field, a greater 
number of contractors will choose this 
type mounting. However, we think it 
does reliably show present preferences 
and these perferences may continue to 
dominate in the future. 

Where should the engine be lo- 
cated? On units where there is a choice, 
contractors were asked to indicate 
their preference of using the truck 
engine or a separately mounted engine 
for power to operate the hoist. It was 
found that 73 percent prefer a sep- 
arate engine. 

Accessory equipment. Power tongs 
have been one of the most successful 
developments of new semi-automatic 
tools. The question has arisen many 





BETTER LIGHTER GREATER STRONGER MORE 
MASTS AUTOMATIC (SEE 


BRAKES OVERALL PORTA- 
BILITY 


times, however, as to whether their use 
is justified in servicing shallow wells. 
One of the survey questions asked if 
power tongs saved enough time to 
warrant use on wells less than approxi- 
mately 3000 ft deep. 65 percent an- 
swered yes. This would indicate that 
the majority of contractors plan to use 
power tongs on all their rigs. 

How old is the majority of servicing 
equipment? 34 percent are over 5 years 
old. If more than a third of your equip- 
ment is over 5 years old you are not 
keeping up with the “Jones’” in the 
average oil patch. 

Rig obsolescence. In an effort to de- 
termine how fast servicing units were 
being disposed, contractors were asked 
to list how many rigs they had junked 
in 1958. The average figure was 0.36 
rigs per contractor. Estimating there 
are some 3000 servicing rigs in exist- 


OTHER 


EQUIP TEXT) 


32 percent of the contractors replying chose better brakes as their most-wanted im- 
provement... what major improvement do you want the most? 
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Which location do you prefer for the engine used to operate the hoist? 73 percent wanted « 
separate engine located near the hoist... against 27 percent preferring to use the truck engine 
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ence which are operated by less than 
some 1000 contractors, the average 
rig ownership would be three-plus per 
contractor. This will give a relative 
measurement of the effect of obsoles- 
cence on the rate of rig decline. 

Want any major rig changes? Tak- 
ing the lead vote in this survey, better 
brakes were desired by 32 percent of 
the contractors. They want larger and 
water cooled brakes. Several wanted 
hydraulic brakes. There was also 
mention that the location of the brake 
controls on some units did not permit 
the operator the best possible view of 
the floor and derrick operations. 

Running a close second, 29 percent 
want the entire rig to be lighter. Ap- 
parently highway laws are not getting 
any more lenient and, of course, a 
lighter rig has many other advantages 
Closely tied with this need is one for 
greater portability and maneuverabil- 
ity. 14 percent wanted these improve- 
ments above all others 

Careful, don’t pull in the mast! Bent, 
thrown over and otherwise damaged 
masts are by far the most common in- 
surance claim from servicing units. 
What percent of this trouble could be 
eliminated by the “world’s best-ever 
built mast” is problematical because 
operators themselves are many times 
responsible for mast damage. For ex- 
ample, insecure dead men for guy lines 
can wreck a mast when one is pulled 
loose. However, stronger and lighter 
masts are needed. In fact, 11 percent 
voted for stronger masts as their most 
wanted rig improvement. This require- 
ment can’t be met by just beefing up 
the present designs. Manufacturers 
have been working hard on this diffi- 
cult engineering feat and have cer- 
tainly made some wonderful improve- 
ments which are available in some of 
today’s latest rigs. 

The demand for automatic equip- 
ment on the rig is moving up fast. If 
these improvements are not priced out 
of the market they will find wide ac- 
ceptance. They will help the contrac- 
tor keep his prices lower and permit 
him to do a better and faster job for 
his customers. This survey shows that 7 
percent want more automatic equip- 
ment. 

There are many facets to the auto- 
matic equipment picture. For example, 
if a manufacturer develops a new tool 
such as hydraulic operated tongs, the 
contractor wants the hydraulic power 
to run these tongs to come from the 
rig and not from a separate power unit 
In other words the entire rig and all 
its components should be designed for 
each other in order to achieve a maxi- 
mum of efficiency and flexibility. Fur- 
ther, if the power tongs use hydraulic 
power, the other power components 
should also use hydraulic power. 
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Other needed improvements. The 
remaining 7 percent of “first requested 
improvements” were too numerous to 
be grouped. Some of them are: Per- 
manent lighting, drawworks more 
easily accessible for repair, stronger 
power take-off’s, improved hydraulic 
systems, better adaption of rigs for 
use with a substructure, ground con- 
trols for the operator on all small rigs 
and rigging to permit the blocks to stay 
strung up on moves 


61% 





INCREASE SAME 


DECREASE 


Well servicing work will increase within 
the next two years, say 6! percent of the 
replies ... what is your opinion? 


Unit downtime. Downtime for 
mechanical repairs can be very ex- 
pensive to a contractor. Sometimes in- 
stallation of needed parts and labor are 
only a fraction of what it may cost 
him in lost working time. Manufac- 
turers are well aware of the need for 
reliability and long service for its 
equipment. They continually strive to 
achieve this in design; manufacture; in 
the placing of complete parts stocks 
and trained service personnel in every 
key area that will support these facili- 
ties. The record is good on this, but of 
course further improvements can and 
will be made as technology advances. 

Heading the trouble list is engines, 
44 percent of the contractors had their 
most downtime and expense with en- 
gines, Many factors enter this picture 

.. Overloading by improper opera- 
tion and equipment being under-pow- 
ered. Improper, or lack of regular 
servicing can mean all the difference 
here. 

Brakes popped up again, in second 
place this time by giving 23 percent of 
the contractors the most downtime. 
Clutches followed with 19 percent, and 
chains 6 percent. Small chains gave 
the most trouble. The remaining 8 per- 
cent of downtime items were in many 
other departments such as in the trans- 
mission, the hoist, and the truck itself 


OTHER CONSIDERATIONS 


Well Records 


More contractors are keeping per- 
manent well servicing records for the 
customers use as well as their own. In 
answer to the question whether their 
customers were using these well rec- 
ords, 42 percent of the contractors re- 
plied yes, 12 percent some, and 46 
percent no. 

Contractors who do use these rec- 
ords find them convenient for quick 
reference in the field and as a double 
check of their own records. For 
smaller oil operators who do not have 
duplicate records, they can be valuable 
in case of a total loss by fire, or other- 
wise. Some operators, however, do not 
have any use for these records. 


Standard Servicing Contract? 


In the oil well drilling business it is 
a standard procedure to obtain a con- 
tract signed by all interested parties 
before drilling the well. Oil well servic- 
ing contractors were asked if they de- 
sired a counter-part to the drilling con- 
tract — 70 percent replied yes. 


What About the Future? 


Finally, contractors were asked to 
express their outlook regarding well 
servicing for the next two years. 63 
percent anticipate increased well work 
Primary reason is that wells continue 
to decline and require more servicing. 
The number of wells are increasing 
significantly each year and many, of 
course, are hopeful that drilling will 
greatly increase. 


SUMMARY 
Take A Second Look 


Now that you have some facts about 
the well servicing industry, how does 
your own operation compare with the 
average? Do you need about the same 
price increase to make what you con- 
sider a fair profit? Were you among 
the contractors whose earnings were 
higher this year than last year? And, 
are you using your accounting records 
to your best advantage? 

Is more than one-third of your 
equipment over 5 years old? Are you 
aS optimistic about the future well 
work in your area as the majority over 
the U. S.? By carefully studying the 
answers given in this survey in the 
light of your own operations we hope 
that you, Mr. Contractor, will find 
something useful. 

It is also hoped that oil producers, 
equipment manufacturers and other 
interested parties will benefit from this 
review of a most valuable member of 
the oil fraternity ...the progressive 
well servicing contractor x“* 
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Practical Accounting for 


the Servicing Contractor 


srank M. Pool 


President, Pool Weil Servicing Company 
San Angelo, Texas 


A PRACTICAL accounting system for 
any business must chronicle business 
operations in permanent-record form 
so classified as to 


—VERIFY compliance with law 

and regulatory-body require- 
ments; and, 
FURNISH management its indis- 
pensible tools for controlling pres- 
ent, and planning future, opera- 
tions. 


It must do both. If it serves only the 
first purpose, it may well deserve the 
“necessary evil” label so frequently at- 
tached to any non-productive function 
of a business. When both requirements 
are met, it becomes a valuable segment 
of the business — one that earns its 
keep as much as any operating depart 
ment producing direct revenue. 

The burr under the saddle is the 
word “practical.” Certainly a business 
that lends itself so well to statistical 
analysis, as does the service contrac- 
tor’s, because almost all of its activities 
can be reduced to indisputable figure 
facts, can be clothed in an accounting 
ensemble that will satisfy the critical 
eyes of management, the customer. 
and Uncle Sam alike. The trouble is 
that such a system can — and often 
does — create a situation of “the tail 
wagging the dog.” 

An accounting system is by defini- 
tion and implication more than the 
bookkeeping chore of recording the ac- 
tivities of a business on its journals and 
ledgers. Accounting concerns _ itself 
with analyses of the financial position 
and operating results. To that end, it 
must classify and evaluate the figure 
facts of business transactions. Before 
it can classify and evaluate facts, it 
must collect them; thus its first man- 


Adequate accounting systems show more than 


profit-loss picture 


Contractor must be able to present a program 


of profits 


He must have borrowing program — with 
established paying record 


Cost analysis permits application of new methods, 


improved services 


date is that it provide for systematic 
and timely collection of all operating 
data accurately recorded on “source 
Jocuments” that have been, or can be, 
erified 


News and History 

Fundamentally, the accounting ree- 
ords of a business reflect its assets and 
liabilities on the balance sheet (or fi- 
nancial statement) as at a specified 
date (Fig. 1), and summarize its 
operations in terms of income and 
expenses on the profit and loss (or 
operating) statement for a designated 
period (Fig. 2). One might say that 
the balance sheet pictures the accu- 
mulated results of a business’ opera 
tions from the day it came into being, 
whereas the operating statement shows 
only the results of its operations for one 
relatively short span of its business life 

the accounting period. Thus, for a 
going concern, the operating results by 
and large create the changes in the 
financial condition of a business as 
shown on its balance sheet 

The operating statement shows what 
a business is doing and what it likely 
is capable of doing: the balance sheet 
shows what it has done. One is news; 
the other is history. Management, own- 
ers, customers, even creditors are at- 
taching ever greater importance to 
what a business is doing and likely 
can do, rather than what it has done 
This treatment consequently empha- 
sizes the accounting data for the operat- 
ing statement. The balance sheet 
accounts may be as general or detailed 
as management considers necessary. 
A system of balance sheet account 
classification as shown in Fig. 3 is the 
extent of treatment given these ac 
counts in this article 
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Profit Motive 

A business must produce profits il 
it is to exist, and it must refain a part 
of these profits if it is to survive. Profits, 
as we all know, are the excess of earn 
ings over the costs and expenses 
incurred to produce these earnings 
Profit can only be created by increasing 
income or decreasing expenses. 

The contractor sells service. Assum 
ing other factors to be equal, the price 
he puts on his service must be as low 
as his competitor's and lower than 
what it would cost the customer to be 
a “do-it-yourselfer.” Thus, he has very 
little effective control over the price 
he charges per unit of service sold. It 
is fixed by public acceptance and com- 
petition. The only way he can increase 
gross income from day to day is to sell 
quantitatively, 
assuming quality and other factors that 
constitute customer acceptance as be 
ing equal. 

But volume alone won't 
profits. 

If to produce a unit of service costs 
as much as, or more than, that unit 
is worth in revenue, sheer volume for 
that contractor only hastens the day 
when he ceases to be a marginal opera 
tor and becomes just another business 
failure statistic. It follows, then, that 
the area most likely to yield benefits 
from constant scrutiny of accounting 
records is in the controlling and re 
ducing of operating expenses. Suffice 
it to say that income should be classi 
fied as to source, and to distinguish 
between what is earned and what is 
merely a recovery of expenses funded 
for the customer by the contractor as 

matter of accepted practice or cour 
third-party charges 
swab cups and oil saver rubbers, bits 


more service again 


produce 


tesy such as 
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etc. Fig. 4 is an example of income 
account classification. 


Pinpointing the Expense 

In the area of accounting for ex- 
penses and costs, the goal is to isolate 
or identify each expense or cost com- 
ponent down to the smallest detail 
within the limits of practicability. Ex- 
penses and costs are fixed or variable; 
direct or indirect (apportioned); pro- 
ductive or non-productive; tax deduc- 
tible or non-deductible. There is fre- 
quent need to identify them with a 
particular department, district, job, 
unit of equipment, time period, person 
responsible for incurring them, cate- 
gory. Only practicability imposes any 
limit to the number of different group- 
ings necessary or desirable. To be prac- 
tical, a satisfactory system of expense 


ANY WELL SERVICING NTRACTOR 


BALANCE SHEET 
Je ember 5 yoe 


SSET 

















classification should show both the permit isolation of the smallest 
forest and the trees; it should fit both sub-classifications when neces 
the small and the large operator; it sary (Fig. 7) 
should be adaptable to maintenance by Richer method demands from the 
either manual or mechanical means source documents (payroll time tickets, 
(Fig. 5) field work orders, vendors’ invoices 
store charges, reports, etc.) accuracy 
Recording cotati aaiieons and verifica- 
The mechanics of recording factual tion. These documents should contain 
data from source documents may be all the information, down to the small 
handled in one of two ways: est sub-classification, that may need to 
1. Maintain separate accounts for be extracted from them. They should 
each of the smallest classifica- answer all the questions in Who did 
tions of account wanted, and What, and How, Where, When and 
consolidate these into consecu- Why — Kipling’s 
tively larger divisions or group six faithful eervant men 
ings (Fig. 6); or, Who taught me all I knew; 
Maintain separate accounts for Their names were WHAT and 
only the broad, general group- WHERE and WHEN, and 
ings but in sufficient detail to HOW and WHY and WHO” 


ANY WELL SERVICING CONTRACTOR 


TATEMENT OF INCOME AND EXPENSES 


For the Period 


Tomer to Account this Accounting Per 


FIG. |. Balance sheet for servicing contractor includes what he owes, FIG. 2. Statement of income and expenses. This is an analysis of 


what he owns, and what is owed to him. 
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the contractor's spending and income, showing net income or loss and 
net gain or loss during a particular accounting period. 
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All the information 

Importance of the source documents 
cannot be over-emphasized. They are 
the diary, the “morning paper” of the 
business. They are the front line dis- 
patch that tells headquarters what goes 
on “at the front,” in the field. And 
there—in the field—is where they have 
to be made, as things are happening, 
by the men who make them happen, 
as they have been instructed to make 
them. Headquarters can evaluate and 
process these dispatches, but it cannot 
write them. Hitler tried that in the 
waning moments of World War II in 
Europe; his headquarters dispatches 
didn’t go over very big. 

The content of these source docu- 


ANY WELL SERVICING COMPANY 


COME AND EXPENSE SUMMARY BY Ut. IT 


ments must be prescribed and uni- 
form; they should give accurate infor- 
mation, and all of it. Partial informa- 
tion too often distorts the facts com- 
pletely. For example, here is an accu- 
rate statement: “In the race, my car 
came in second; your car ran next to 
the last.” So far, my car did pretty 
good. But if I tell all of the facts, the 
impression is quite different: “In the 
race between our two cars, my car 
came in second; your car ran next to 
the last.” Now you've got a winner, 
and mine ran Jast! 


Time Denominator 
Formal accounting records too 
often limit their information to dollars 


, 


1112) 
11122 
11123. 
11124 


and cents. A common denominator 1s, 
of course, necessary, particularly in 
accounting. You can't compare apples 
with oranges. But to confine all ac- 
counting data to dollar-and-cent fig- 
ures is a common fallacy. Unless you 
know thet Unit No. 2 uses a 10,000- 
ft sand }ine and Unit No. 1 an 8000-ft 
line, a comparison of strictly replace- 
ment cost of sand lines between the 
two units would be disturbing. Because 
so much of the contractor's stock-in- 
trade — service —is measured by the 
hour, accounting records should adopt 
the hour as a common unit of meas- 
ure in addition to the conventional 


dollars and cents. 
Over the years, the drilling industry 


BALANCE SHEET ACCOUNT CLASSIFICATION 


Checking Account 
Restricted Account 
Payroll Account 
Purchasing Agent's A 


112, ACCOUNTS RECEIVABLE 
TT2T.” Accounts Receivable, Trode 


1122. 
1123. 


Accounts Receivable, Other 
Accounts Receivable From Employee: 


113. PREPAID EXPENSES 
i} Prepaid Insurance Premiums 


1132. 


Prepaid interest, etc. 


114. MATERIALS & SUPPLIES STOCKS 





TY4] 
114i, 
11412 

1142. 
11421 
11423. 


General Supplies 


District “A” 


District "8", et 
Fuel & Lubricants 
District “A” 
District "B", etc 


12. FIXED ASSETS & EQUIPMENT 





T2T 
12101 


Well Servicing Equipment 
Well Servicing Unit ‘ 


) 


12102. Weil Servicing Unit #2 
Communicetion Equipment 


1221 


1222 


Base Station Equipment 
Mobile Units 


Tensportatian Equipment 


vy! Vericle ) 
2380. Vehicle 480 


apecitic identi! 


F ture, Fixtures 4 Office Equipment 


CTHER A 


aT. NOTES ke CEIvaBil 


~otes Feceivoole - secured 


s Peceivoble - 


A 


Oper 


De 


ts Payavle, Cthe 


1) Deduction 

ome Tax Withhe 
ome Tox Withheld 
Texas. 7.27.7 
Colorade 

Ove Within One Ve 


eves For Pay 
verheod & Provated Charge: 
Federal | 


tote Ir 


214, No* Payavie - 
FIXED LIABILITIE 
ALLOWANCE FOR DEPRECIATION 
. ing Units 
Tote verheod & Provatec Crarges } 
NET PROFIT - (Or LOSS 4 THER | 


ai 3. NET WORTH APIIAL 


FIG. 2A. Individual servicing units must account for their share of PROPRIETORSHIP or PARTNERS’ INVESTMENT (@ CAPITAL STOCA 
the firm's income and expense, and all charges and income billed 311. Parmer “A Tt Cannan fed } 


accordingly to the proper classification. 312. Pertner "8" Capital (or Common Stock, No Por Value 
32. PROPRIETOR'S of PARTNERS’ DRAWING ACCOUNTS (or PAID ity 
: 33. TANID SRLS S—S—S—S—S~S 
FIG. 3. Classification of each account listed on the balance sheet —<57— a rr 
permits pinpointing and following every company function that in the 332 


end affects business well-being. ==> 


z — : 
Capitol (or Common Stock, Por Valve) 


Eaorsed Surplus, Unappropricted 
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has developed a yardstick by which to 
measure performance. and which is 
commonly accepted by the drilling 
contractor and the customer as a con- 
stant and reliable factor—the foot 
Penetration rate, cost of bidding on 
and cutting hole, and bit performance 

—to mention a few — are reckoned 
and stated on the “per foot” basis. By 
the same token, the service contractor 
must adopt a common-denominator 
yardstick by which to measure his per- 
formance. He has available in most of 
his accounting records, and needs only 
to put to use, such a unit of measure, 
namely the hour of service — labor 
from his employees and _ third-party 
services he buys, and revenue time he 
sells to the customer. 

The need for timeliness in source 
documents, formal accounting records, 
and the reports to management ex- 
tracted from the accounting records is 
so obvious it needs no further elabora- 
tion. 


One System? 
What about verification? Isn't that 
the auditors’ job? Only in one sense. 


. INCOME 


41. Earned Income From Services 
411. Well Servicing Units 
41101. Unit #1 
41102. Unit #2, etc. 
Roustabout Gang 
Reverse Circulator 
Trucking Operations 


412. 
413. 
414, 


Material Furnished & Charged 


Oil & Gas sales 

441. Oil Sales 

442. Gas Sales 

Other Income 

45|. Interest Earned 

452. Discounts Taken 
4521. Cash Discounts 
4522. Trade Discounts 


453. 


46l. 
of Assets 


Etc. 
Etc. 





FIG. 4. Income classification locates income by units, vari- 
ous field operations, third party charges, sales, earned interest 


and discounts taken. 
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INCOME CLASSIFICATION 


Third Party Charges Billed to Customers 


Gain (or Loss) on Disposition of Assets 


Gain (or Loss) on Sale of Assets 
462. Gain (or Loss) on Involuntary Conversion 


Verification as here used is substantia- 
tion of facts not only to management 
and government, but to the customer, 
employee and supplier as well. Obvi- 
ously, it is not feasible, necessary or 
desirable that each element with whom 
the contractor deals receive all the in- 
formation collected by the contractor. 
However, each element is entitled to 
and may well demand substantiation 
of the figure facts that reflect its deal- 
ings with the contractor. What is 
needed, then, is a system that will tell 
both the contractor and with whom- 
ever he is dealing the full facts of the 
transactions between the two of them. 
This should and almost has to be a by- 
product of the process whereby the 
contractor records the operating data 
on his own books and for his own use. 
He could ill afford a separate account- 
ing system for each separate end pur- 
pose; one system must serve all pur- 
poses. 


Verification 
Take an hour of payroll time, for 
example. It should be so recorded 


Expense Account NUMBER (Ex 


| SIGNIFICANCE of Digit(s) in 


FIRST - 
Functional Grouping - e.g., 


from whatever source document is 
used that: 

1. The employee can verify to his 

own satisfaction that he is being 
paid the promised rate for the 
number of hours he put in on 
the various jobs he was assigned 
during the pay period; 
The customer can verify that he 
is paying for only those hours 
worked by the contractor’s em- 
ployees for which he, the custo- 
mer, agreed to pay; 

3. Uncle Sam can satisfy himself 
that every hour worked by each 
employee in “covered” employ- 
ment in excess of 40 hours in 
any one week is compensated 
for at one and one-half times the 
established rate of pay per hour 
for that particular occupation, 
and that both the employer and 
the employee have paid their 
respective share of contribution 
to the old age retirement fund 
on the first $4200 paid any one 
employee by any one employer 
in any one calendar year, and 
that the employer has faithfully 


EXPENSE CLASSIFICATION 


ample) 


Code: 


Well 





Servicing Units 
SECOND - 
Categorical Grouping - e.g. 


Repairs of Equipment 


THIRD - 


, Maintenance & 


Division of Categorical Grouping - e.g., 


Maintenance & Repair of D 


FOURTH and FIFTH - 





rawworks 


Grouping to Isolate Responsibility - e.g., 
District, Job, Vehicle or -as here- UNIT No. 


FUNCTIONAL GROUPING: 


DIVISION OF CATEGORY 
GROUPING 


TO ISOLATE RESPON- 
SIBILITY GROUPING 


Well Servicing 
Roustabout Gangs 
Maintenance Shop 
Administrative 
Managerial & General 


Wages & Salaries 
Maintenance & Repairs 

Auto, Truck & Pickup 
Materials & Supp!ies 
Hired Services 
General (Maint. 
Drawworks 
Engines 


& Repairs) 


Vehicle No, for Example 
District or Area, 

etc. 

Well Servicing UNIT No. 


FIG. 5. Expense classification, with example of how code numbers are 
used. This card, numbered 5 2 2 31, tells us that Well Servicing Unit No. 3! 


has had maintenance and repair work on its drawworks. 
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discharged his duties as the 
agent (without pay or other 
reward) of the government to 
collect from each employee his 
share of the federal (or state) 
tax burden, ad infinitum... 
The insurance agent can vouch 
to his company that he collected 
the workmen’s compensation 
and public liability premium due 
on all straight time wages paid 
by the contractor during the 
policy year for all covered types 
of labor performed; 

The contractor can feel reason- 
ably sure that every one else's 
requirements have been met, 


FIG. 6. Consolidation of Account Classifications. 


1 LABOR—ASalaries & Wage 


ringe benefit wages 


EQUIPMENT MAINTENANCI 


PRANSPORTATION EQUIPMENT EXPENSI 
31 «©=Maintenance, repairs & accessoric 
32 Gasoline & o 
33 Tires & tubes 


t MATERIALS & SUPPLII 


41 Expendable su 


r UIPMENT 


renta 


rRAVEL & CREW EXPENSI 


DEPRECIATION 
INSURANCI 


ensatio#»n 
oup Hospitalization & keymar 


0 MISCELLANEOUS EXPENSES 
91 Misel. & general expenses 
99 Third party charges 


EXAMPLE OF EXPENSE GROUPING FOR 
PROFIT & LOSS STATEMENT 
FUNCTIONAL ANALYSIS 


Vell servic 


& REPAIRS 


RENTAI 


and that the right number of 
wage dollars have been paid to 
the man who earned them. Con- 
sider now that 
The employee wants to verify 
his time, say other 
week; 
The customer 
pletion of the job; 
Uncle Sam monthly, quar 
terly, and annually on the 
calendar year basis: 
The insurance agent monthly 
on the policy year basis; 
and the contractor on the fis- 
cal year basis. 


every 


upon com- 


At this point anyone can see that 


Well se 


»perations 





ing operations 





Maintenance Shop operations 
RESPONSIBILITY ISOLATION 

Wel! servicing wnit 41 

Well s 

W 
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one system wont take care of all re 
quirements. But...more than one 1s 
impractical; it could be a “tail wag 
ging the dog” situation, The solution 
is obviously not an easy one. It de 
mands real ingenuity and some origl- 
nal thinking. At times it looks like we'll 
have to discard the old maxims of 
“two and two make four” or “There 
are only 24 hours in a day.” 

A practical accounting system for 
the service contractor? Perhaps the 
emphasis should better be placed on A 
practical system, denoting one of sev 
Certainly no one 
system can be adopted without change 


eral possible ones 


by everyone in the business. However 





in principle one single system can be 
adapted by everyone, if it embodies at 
least the precepts here summarized: 

1. Founded in a set of sound, com- 
prehensive source documents— 
accurate, complete, timely and 
verifiable business facts. Decide 
what information is needed and 
who can best supply it; instruct 
how, when, where and why it 
should be supplied; then insist on 
getting it. 

Flexible in application but rigid 
in content. Gather all the infor- 
mation; process as much of it 
as your business can afford, or 
as little as you can get by with 

.. but have it. If it isn’t re- 
corded, it can’t become history. 
Serving a dual purpose: Pri- 
marily a useful tool of manage- 
ment, secondarily a cataloging 
of facts to insure compliance 
with law and regulation. 
Stated in common denominator 
dollars and cents for formal re- 
ports and in comparisons, but 
also in more meaningful units of 
measure that give rise to dollar 
figures... hours worked, num- 
ber used; miles per gallon; feet 
per hour, etc., etc. 


The Records 

A specimen system-in-being is 
shown in Fig. 8 as regards documents 
and records used in collecting and 
processing payroll time. The payroll 
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FIG. 7. Detailed analysis of equipment repairs 


the time of posting. 


time ticket (P-1) is made in the field 
by the unit operator for himself and 
his crew at the end of the tour of duty. 
Time actually spent on location, for 
which the customer will be charged, is 
entered separately from non-produc- 
tive time for which the employee is 
paid but which can not be charged to 
the customer, such as paying the driver 


and maintenance is possible using coding at 


of the pickup used to transport the 
crew and materials to and from the 
location. 

Productive time for all employees 
working on a particular job during any 
one calendar day is entered on the 
field work order (or company time 
ticket) shown in Fig. 9 (document 
R-2). Payroll time and company time 


FIG. 8. Payroll information flow from recording of time on the job to posting of labor charges, classified 
as to productive and non-productive, and by department or function to appropriate distribution ledger cards. 
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it 


FIG. 9. Source documents pertaining to revenue accounting from time order (for work to 
be performed, R-!) is received until job “comes to rest" as an accounts receivable (R-5) 


tickets are cross-referenced by showing 
the control number(s) of one type 
document on the other. Payroll time 
tickets for work performed on any day 
on a particular job are attached to a 
carbon copy of the field work order 
covering that day’s work. After being 
checked and approved by the district 
foreman, payroll time is summarized 
on the daily personnel report (P-2) 
which lists each employee's time that 
day and the unit on which he worked, 
and his total accumulated time for the 
week, or indicates that he did not work 
that day, and why. All payroll time, 
with field work order copy to which 
pertaining attached, is mailed with the 
daily personnel report as a transmittal 
sheet 


Payroll Check 

After verification of payroll time 
with productive labor time as shown on 
a copy of the field work order to which 
attached, the employee's time is posted 
to a combination payroll check-labor 
cost distribution sheet (P-3). The top 
portion of the original of this document 
becomes the employee's record of his 
earnings and deductions, gross pay to 
date, etc., and his pay check. The bot- 
tom portion is used as a labor cost dis- 
tribution device by tearing at the per- 
forations and sorting the detailed 
charges by hour of straight and over- 
time per unit per rate of pay for the 
various occupations that employee 
performed that particular pay period. 

A carbon copy of the entire docu- 
ment from the top of the payroll check 
portion to the bottom is retained in 
numerical order as a permanent rec- 
ord of original entry. By carbon-strip 
and peg-board process, the summary 


of earnings by rate of pay per hour (de- 
pending on occupation) as computed 
at the very top of the form produces, 
as a by-product of employee earnings, 
deductions, and net pay determination, 
the employee earnings record card 
(P-4) and the payroll journal (P-5), 
which provides for a labor distribution 
of straight-time by function (or depart- 
ment) in the columns at the extreme 
right side, for workmen’s compensa- 
tion and public liability insurance 
premium computation. 

As each employee’s gross earnings 
to date are brought forward and made 
a matter of record for the employee 
and the contractor’s payroll record 
each pay day, it is easy to determine 
how much, if any, of any employee's 
current wages are subject to state and 
federal unemployment contribution 
rates, and whose wages (or how much) 
are currently subject to Federal Old 
Age Benefit withholding from the 
employee and accrual by the contrac- 
tor 


Control List 

When the total payroll has been 
processed, verified and balanced, 
checks going to any particular district 
are entered on a control list (P-6) made 
in duplicate. The original accompanies 
the checks, and serves as a receipt 
form for delivery of paychecks to the 
proper employee who (or his wife) 
signs for his check opposite his name 
on the list, and indicates the date the 
check was received. The carbon copy 
of this form is retained in the account- 
ing office until the signed original is 
received from the district to which 
originally sent with the paychecks 
thereon listed 
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A separate ledger account (P-7) is 
kept to record labor costs for each unit; 
a control ledger account for total gross 
wages paid each pay period is likewise 
kept as a current and total-to-date con- 
trol figure for all :abor, regardless of 
function, department or other sub- 
classification, against which gross 
wages on quarterly and annual reports 
to state and federal agencies can be 
checked. 


Serving the Customer 

When we have installed an account 
ing system that meets the needs of the 
contractor, the next step is to seek its 
application in serving the customer. It 
should be possible by using combina 
tions of data from this system to de- 
termine positively what type mechani 
cal procedures are most economical 
to the producer. Technical develop 
ment in engine development, power 
transmission and new steel alloys per- 
mit the manufacture of improved 
equipment and enables the contractor 
to improve his methods and proce 
dures. Without an accounting system 
which gives the dollar test to these 
developments, the contractor is either 
lost or simply following the course set 
by others in a herd-bound fashion 

The fact that an accounting system 
will serve both the customer and the 
contractor, regardless of what else it 
may do, is proof the means are justi 
fied in the end 
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Servicing contractors’ president points to... 


J. F. McAdams, President, 


Three Years 

of AOSC: 
Early Efforts 
Pay Dividends 


Three-year-old group strengthens bonds 


to solve common problems 


Association of Oil Well Servicing Contractors 


LITTLE LESS THAN THREE 
YEARS AGO, January 26, 1956, to be 
exact, 13 men met in the Permian Basin 
city of Odessa, Texas, and took a large 
and hazardous step. They decided to 
take the initiative in the formation of a 
trade association, to be called the Asso- 
ciation of Oil Well Servicing Contrac- 
tors. 

By way of background facts, let us 
remember that it had been only a scant 
dozen years before that well servicing 
on the basis of independent contracts 
had been accepted generally by the oil 
industry. When this happened, the well 
servicing industry attempted to “spring 
full grown from the forehead of Zeus,” 
and like any young burgeoning indus- 
try, it developed growing pains. The 
business of well servicing was in many 
instances not a business at all, but a 
haphazard operation resulting in poor 
service to the producer and, based on 
gross earnings, insufficient profits to the 
contractors. 

The founders of the association saw 
clearly in current oil developments that 
an era of retrenchment was near at 
hand. Foreign oil, low allowables, and 
tax problems were taking lots of former 
profits out of the pockets of producers, 
and tremendously increased competi- 
tion was doing the same in the case of 
well servicing contractors. These men, 
projecting their thoughts to the future, 
saw that only through organization 
could well servicing increase its serv- 
ice, improve its efficiency, and thus sur- 
vive, There is and will be, no place in 
the modern oil industry for haphazard 
operations. Oil is no longer a boom- 
and-bust, high-margin-of-profit indus- 
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try, and those who serve producers 
must meet the changing times. 


Association By-Laws 
Accordingly, the founders of the as- 
sociation risked their funds and their 
efforts, to form a non-profit Texas cor- 
poration. The by-laws of the association 
state the following: 
SECTION 1. To organize an associa- 
tion of oil well servicing contractors to 
acquire, preserve and disseminate val- 
uable business information and gener- 
ally to promote the interest of oil well 
servicing contractors to the general 
public. 
SECTION 2. In order to carry out the 
purpose of the Association, the Asso- 
ciation shall endeavor: 
(a) To make membership in the As- 
sociation a reasonable assurance to 
the public of the skill, integrity and 
responsibility of its members. 
(b) To maintain high standards of 
workmanship and to establish mem- 
bers of the Association in the public 
mind as contractors who fulfill obli- 
gations in good faith. 
(c) To promote more cordial and 
cooperative relations among oil well 
servicing contractors and between 
oil well servicing contractors and 
those with whom they deal or have 
contact. 
(d) To encourage efficiency among 
oil well servicing contractors and 
their employees. 
(e) To seek correction of injurious, 
discriminatory or unfair business 
methods practiced by or against oil 
well servicing contractors. 


(f) To eliminate, as far as possible, 
the occurrence of injury and death 
to oil well servicing contractors’ em- 
ployees. 


Since its formation, officially Feb- 
ruary 27, 1956, the AOSC has ex- 
panded. It has increased its member- 
ship from 13 to 273, and has now 17 
chapters embracing a membership 
from eight states. States now covered 
are New Mexico, part of Colorado, 
Texas, Oklahoma, Kansas, Louisiana, 
Arkansas, and Mississippi 


Rapid Growth 

Our growth, and we call ourselves 
the fastest growing association in the 
oil industry, is due in large part to our 
associate members, Some 30 manufac- 
turers and suppliers have come into 
the association as associate members, 
and have been a moving force in its 
growth. They recognized, perhaps, even 
before the contractors themselves, that 
the aims and purposes of the group as 
formed would make well servicing a 
stronger facet of the industry, which in 
turn will be good for them. As a result, 
their support and diligent efforts have 
done much to make the association 
grow. They attend our meetings, both 
local and national, and a special asso- 
ciates advisory committee has worked 
with our board in matters where as- 
sociates were affected. 

We offer the associates certain 
advantages, also. They have in our or- 
ganization a selective group all of 
whom are prospective customers. They 
can work closely with us, without feel- 
ing that they may be overselling their 
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products, and above all, we feel that 
we are dealing with friends. They have, 
through associate membership, an op- 
portunity to obtain a closer and friend- 
lier connection with their customers. 
Many outstanding manufacturers 
and suppliers have not yet been in- 
cluded in our associate membership. As 
we come to know them better we hope 
they will come with us, and assist us in 
the achieving of our aims and purposes. 


Contractors’ Problems 

Our problems are very wide in scope. 
We feel that basically any group con- 
taining small, large, and middle sized 
operations — to say nothing of a group 
which contains members who service 
all type of oil wells, with the enormous 
variances of depth, location, and for- 
mation — is going to have diversified 
problems. The problems of the shallow 
well servicing contractor cannot be the 
same as that of the offshore operation 
or the deep hole contractor. Many 


problems may be unique in a single 
area or a single state. Therefore we 
have attempted to leave local auton- 
omy in our chapters, letting the local 
chapter deal with the local problem. 
We, as a national association, have 
tried to select the problems most uni- 
versal in well servicing, and these are 
the ones we use as a guide in adopting 
projects for our permanent staff to 
work on. We feel that we have achieved 
a large thing in our new insurance pro- 
gram. This program, adopted at our 
last board of directors’ meeting, will 
in my opinion, create a sizable saving 
in well servicing. Of course this is lim- 
ited to our membership. 

Other projects are being pushed at 
this time; a unified system of cost 
accounting, needed legislation, and 
safety are three of our more important 
projects. If our unity and growth con- 
tinue, if the membership of our group 
continues, as in the past, to support the 
association, we will go on and up. I am 


firmly convinced that if the independ 
ent well servicing contractor is to con 
tinue as an oil field species, today’s 
demand for greater mobility of equip- 
ment must be met, together with the 
demands for more modern and bigger 
equipment. I believe a higher standard 
of skill in the men who work for the 
contractors must be achieved. I believe 
that more supervision is necessary, so 
that the company man will not fee! 
compelled to act as supervisor without 
portfolio. I see in the future a unified 
program to train men before letting 
them work in the field on a servicing 
unit. And I believe that the only way to 
accomplish the unity necessary for the 
accomplishment of these improvements 
is through our membership. In short 
I am firmly convinced that the sub 
industry of well servicing, its growth 
and well being, is dependent in great 
degree upon the growth and continued 
dynamic activity of the Association of 
Oil Well Servicing Contractors.* * * 





AOSC adopts a... 
New Insurance Program for 
Oil Well Servicing Contractors 


James E. Danheim, Executive Secretary, Association of Oil Well Servicing Contractors 


ON October 8, 1958, the Association 
of Oil Well Servicing Contractors, act- 
ing through its board of directors, 
adopted a far-reaching insurance pro- 
posal which is expected to effect an in- 
surance saving for its members in all 
eight states from which its member- 
ship is drawn 

The program is a rather complicated 
one and is basically in three major 
divisions. These are: (1) workmen’s 
compensation; (2) general public lia- 
bility of all types; (3) general risk or 
physical damage insurance. 

These divisions are further broken 
down into eight subdivisions of each, 
according to the slight variance in state 
laws of the eight states represented in 
the association’s membership. 

Basically, the proposal works like a 
woman’s shopping bag, in that it is a 
composite of insurance bargains, This 
is necessary, because the cost of insur- 
ance has been the contractor's third 
largest item of cost and the second 
largest operating expense. The largest 
item is his capital outlay for equip- 
ment, the second largest is the payroll, 
and then the insurance cost. Too often 
the contractor has been in the position 
of paying an insurance penalty instead 
of insurance premiums. 

By and large, the experience of the 


James E. Danheim 


membership of the AOSC has been 
better then the industry average. They 
feel that the basic rates on their opera- 
tion is and has been out of line on the 
basis of their experience. They have 
long sought to obtain their insurance 
on a cost basis. The new association 
proposal is a well thought out attempt 
to procure for the contractor full cov- 
erage at cost. 

The program, now ready to become 
operational in Oklahoma, is, as to 
workmen’s compensation coverage, 
based on self-insurance laws. Texas 
and Colorado have such stringent laws 
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regarding self-insurance that it will not 
be offered in these two states imme 
diately 

Self-insurance has long been con 
sidered the only manner in which the 
individual can obtain insurance at 
exact cost. The drawback to self-insur- 
ing on an individual basis has been the 
fact that re-insurance for the individual 
is excessively expensive. By combining 
the membership of the association, re 
insurance will be acquired at a reason 
able rate. It is anticipated that the 
program will achieve a saving of 20 
percent for the average contractor 

The savings hoped for under the 
program in the field of public liability 
insurance will of necessity be due to 
experience variations and the coverage 
of large numbers. Experience is pres 
ently being acquired from the mem 
bership and details of its administra 
tion are not fully available at this time 
Savings on physical damage insurance 
will depend on coverage of a large 
number of contractors through a com 
pany; a modified group policy will be 
provided, 

Administration of the entire pro 
gram will be by a management com 
pany located in Oklahoma City 
Membership in the AOSC is a require 


ment for participation in the program 
x*“** 
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Fig. 1 shows the totally skid-mounted swabbing unit loaded on a truck and ready to travel to either 
a barge landing for servicing an offshore well, or, to service a well onshore from its truck base 


Efficient and mobile, this. . . 


Specialized Well 
Servicing Equipment... 


Jerry E. Shea 
Bayou Well Works, Inc 
New Iberia, Lovisiana 


TO COVER the well servicing field in 
South Louisiana, this company must 
operate on the tempestuous waters of 
the Gulf of Mexico; on often storm- 
tossed waters of lakes and inland water- 
ways; and on marsh, and sometimes 
dry land, After several years of inten- 
sive planning and experimenting three 
types of servicing units, each with its 
own special features, have been suc- 
cessfully developed and operated. 

Basic motivating forces responsible 
for the development of this equipment 
was the desire to be able to service any 
well in this area faster, more safely and 
dependably for the benefit of all con- 
cerned. These units have swabbed, 
bailed sand and fished for tools down 
to a depth of 14,000 ft. Described first 
is the unit developed for offshore op- 
eration. 

Any offshore operation is expensive 
ind swabbing in a dead offshore well is 
no exception. Innovations to lower 
these costs are of high interest to off- 
shore operators. The main objectives 
in the design of the offshore unit was 


~ The author is vice president of Bayou Well 
Works, Inc. and a 1949 petroleum engineering 
graduate of Louisiana State University 
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for offshore and inland marine waters was 
designed and built by a South Louisiana contractor. 
Oil operators are saving money and time 


to build a “sectionalized” swabbing 
unit that could be easily loaded and 
unloaded from barge to platform and 
vice versa, without the use of special 
and expensive handling equipment. 

Using conventional components, this 
company has developed a complete 
swabbing unit that can be quickly dis- 
assembled into three packages weigh- 
ing less than 5000 Ib each. Fig. 1 shows 
how the unit is divided for this pur- 
pose. Fig. 2 shows the unit mounted 
on a truck and ready to travel. Fig. 3 
shows the unit set up on land where 
it can also be used. 

All the rig components are mounted 
on a skid assembly. As shown in Fig. 1, 
the first section to be removed in the 
disassembly process is the mast. This 
is accomplished by pulling two tapered 
pins. Section 2, the hoist assembly, is 
removed next by unbolting from the 
skid assembly. The remaining section 
3 is composed of the skid assembly and 
the engine for operation of the hoist. 

The diesel engine is equipped with a 
hydraulic starting motor which elimi- 
nates the battery, generator, voltage 
regulator, ampmeter and the wiring for 


this equipment. The electric starting 
motor is replaced by a hydraulic start- 
ing motor. This system is excellent for 
offshore operation where corrosion is 
severe on electrical components. Other 
important features make it explosion 
proof, dependable and adjustable for a 
wide range of cranking speeds. 

Most offshore platforms are perma- 
nently equipped with a crane boom 
capable of handling small loads and 
this is why each swabbing unit section 
weighs less than 5000 Ib. The expense 
of providing a larger capacity crane 
would cost the operator much more 
than the cost of the entire swabbing 
operation. 

Other important features are the 
overall dimensions and total weight of 
this unit. The mast was specially de- 
signed to be within the length limit set 
by state highway regulations. The 
width, height and weight limit set by 
the regulations were also observed; 
being able to travel the state highways 
without a permit can be of definite ad- 
vantage. 

Upon receiving a call to swab an off 
shore well, the contractor starts a unit 
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Fig. 2 is a close-up view of offshore unit ready to travel state highways without permit 


on the road early enough to arrive at 
the barge landing before daybreak, or 
at any time specified by the customer. 
Swabbing operations on any of the 
company’s units are handled by a two- 
man crew. 

Upon arrival at the the barge land- 
ing, the unit is disassembled and loaded 
on the operator's barge or boat by sec- 
tions and transported to the offshore 
platform. At the platform, the three 
swabbing unit sections are unloaded 
from the barge by the small platform 
crane. The sections are then quickly 
reassembled to make up the complete 
swabbing unit ready for operation 
The unit is moved into position by 
using its own hoist, then the mast is 
raised, rigging completed and swabbing 
operations begun. 

Whatever blowout equipment re- 
quired by the operator is installed and 
fully checked for safe operation. The 
servicing contractor usually furnishes 
a lubricator made from 3-in. hydraulic 


tubing approximately 26 ft long. He 
also furnishes a 10,000 Ib test lubri- 
cator tool trap to use on the bottom 
of the lubricator and a 2500-Ib test 
line wiper for the top. The line wiper 
is equipped with a universal joint and 
extension so that it may be operated 
from the floor. 

In summary then, this “sectional- 

ized” unit has these advantages: 

1. The unit can be disassembled 
into three sections, each weigh- 
ing less than 5000 Ib. Most 
cranes kept permanently on the 
offshore platforms can handle 
this size load. Using existing fa- 
cilities saves the operator the 
cost of contracting a large barge- 
mounted crane. 

2. By sizing the unit to be within 
state highway regulations, travel 
is permitted at night or on the 
week-ends so that important time 
is saved by both the contractor 
ind the operator, as well as the 


Fig. 4 Side view of the special barge developed for servicing wells located on inland 
marine waters. The two steel columns on each side are spuds to keep the barge in place 
The large tank at the rear is used to swab into while testing. 
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Fig. 3 shows the unit set-up ready to 
service an onshore well. Height of mast is 
48 ft and line capacity of the hoist is 12,000 
ft of 9/16 in. line. 





Fig. 5 This front view of the barge for 
inland marine water well servicing shows how 
the barge is fitted to move in close to the 
well head. 
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Fig. 6 This is the third series of well servicing units developed by this contractor. Again, 
using conventional components but its own special mast, this view shows the unit in position 


ready for the mast to be raised. 
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Fig. 7 View showing the hydraulic rams raising the mast into position with the full 


crew aboard. 


cost of permits. Almost any 
schedule required by the opera- 
tor can be met. 

The unit can also be used truck 
mounted for inland marine or 
onshore operation. 

Pictured in Fig. 4 is the barge unit 
developed for servicing wells located 
on inland marine waters of this area. 
All well servicing equipment is per- 
manently installed on the barge. 

The barge itself is 6-ft deep, 24-ft 
wide and 70-ft long. It is not self-pro- 
pelled and requires the customer’s tug 
to move it to location. A 53-ft struc- 
tural mast is raised by cable and the 
hoist drum has 9/16-in. line capacity 
of 15,000 ft. 

Immediately behind the diesel engine 
a double-drum hoist is installed which 
raises the two 12-in. by 12-in. by 30-ft 
long spuds. After the barge is lined 
up with the well head, the two spuds 
are lowered to prevent any movement 
of the barge. This feature is especially 
important when wind and waves are 
high; the two spuds are located to 
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achieve maximum stability for these 
conditions. 

At the rear of the barge is a 150-bbl 
gunbarrel tank which is used to swab 
into and for testing the well after it 
starts flowing. The tank is equipped 
with an automatic syphon arrange- 
ment. As the tank is filled, a small 
pump is used to fill a forward com- 
partment of the barge to keep the 
barge level. This same pump is used 
to pump oil from this tank to field stor- 
age tanks after swabbing and testing 
are completed. 

Other equipment on the barge in- 
cludes two 560-gal storage tanks; one 
for diesel fuel and the other for fresh 
water. The bunk house has two bunks 
and two-way radio equipment is in- 
stalled here. Fire fighting equipment is 
also carried aboard. The same type 
lubricatog and safety valves are used 
as described for the offshore unit and 
can be seen in Fig. 5, alongside one leg 
of the mast. 

A third type unit, truck mounted, 
was also developed for onland well 
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Fig. 8 Mast in its working position. Note 
the special ram mounted in the center of the 
mast to telescope out the mast to its full 
height. The unit is shown completely rigged 
with the lubricator hanging ready to be con- 
nected to the well head. 


servicing. It uses the same special tele- 
scopic structural mast developed for 
the other previously described units, 
except that it is now raised into posi- 
tion by means of a special hydraulic 
system. Fig. 6 shows this unit ready for 
the mast to be raised. Fig. 7 shows the 
mast being raised and Fig. 8 shows the 
mast in the raised position. 

Note the small hydraulic ram located 
in the center of the mast and used to 
telescope out the mast to its working 
position. The hoist has a 9/16-in. line 
capacity of 14,000 ft, and wells lo- 
cated on inland marine waters can also 
be serviced with this unit by using the 
customer’s barge. 

This company has been well pleased 
with operation of all three of these 
units of its own design. It has benefited 
materially from their special features 
which provide a specialized rig for 
servicing any type well in this area. In 
an area where such a wide latitude of 
difficult land and water conditions 
exist, this is a noteworthy accomplish- 
ment. x** 
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take the BUMPS from your pumps 
“i HYDRIL 


PULSATION DAMPENERS 


...save hose and 
mud lines, too! 


Permanently mounted in place of the air 
chamber, the HypriL Type “K-20” Pulsation 
Dampener smooths out pressure peaks in the 
slush pump discharge line and eliminates 
surging and water hammer in rotary hose 
and mud lines. Let your HyprRIL representa- 
tive show you how this field-proven Pulsation 
Dampener can make your rig a safer place 
to work... and at the same time save money 
by adding to the life of your equipment! 


You can get all the facts on Hyprit Pulsa- 
tion Dampeners from your HypDrIL field 
man or Composite Catalog. 














rar] | | 
ah 
A 

ye 


PERS 































































































HYDRIL SALES OFFICES 


HYDRIL COMPANY [aaa 


714 W. OLYMPIC BLVD., LOS ANGELES 15, CALIF Oklahoma: Tulsa. Pennsylvania: R 
FACTORIES AT Texas hrist silac Houst Mid 


LOS ANGELES; HOUSTON, TEXAS; YOUNGSTOWN, OHIO; ROCHESTER, PA Wyoming asper. Canada 


FOR FURTHER INFORMATION ON 
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If thoroughly studied and well planned... 


Well Workowvers Will 
Pay Big Dividends 


See how Sun Oil Company beats the averages 


Raoul Bethancourt 


Sun Oil Company, 
Dallas, Texas 


THE RESULTS OF WELL WORK 
are often unpredictable and costly. A 
complete and thorough study of the 
well, the area and other related fac- 
tors can materially assist in determin- 
ing beforehand if the prospective work 
warrants consideration. The study can 
result in work with a reasonable cer- 
tainty of results that will be profitable 
to the operator. 

This article shows how a large com- 
pany, like Sun Oil, has systemized its 
handling of workover requests to take 
full advantage of a wide range of the 
company’s talent in every field affected 
by a workover expenditure. 
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WELL WORK REC OmmMENDATICN 


in this rough “game of chance” 


to make 


it one of its most profitable operations 


An important aid to all personnel 
dealing with workover requests is the 
excellent system of communicating 
well organized and complete informa- 
tion on workover requests. By means 
of standard company forms that have 
been developed over a period of years, 
all information required by the various 
departments is clearly outlined and 
obtained before the workover request 
leaves the area office, or the point of 
initiation. 

Company forms are extended to in- 
clude summary data on well work all 
over the division. This summary in- 
formation is continually studied for 
useful trends and conclusions that will 


help each area to be more successful 
in its well work operations. 

Proof that this system works and 
pays big dividends is shown by the 
consistent lowering of the payout pe- 
riod for the average workover project. 
For example, in recent years the aver- 
age payout was just slightly over one- 
half year; more recently, it has been 
reduced to substantially less than one- 
half year. Not all years show that 
much reduction, and in 1958 it will 
probably be higher because of severe 
reduction of allowables, crude price 
cuts and other similar circumstances 
which adversely affect normal operat- 
ing conditions 
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FIG. |. Form 0-341, Well Work Recommendation, is prepared 
in the company area and is designed to present all data having to do 
with the proposed work. Completion of the form requires throrough 
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Well completed with cable tools and pieced on pump 3-14-49. Potential test was |. 56 bb! o!/no 
woter ond pumped off in 22 minutes. On 7-29-49, pulled rods, tubing and liner, cleaned out with 
reverse circulation, shot hole with 60 qts. nitro, cleaned out to T.D. Reran liner. Ran tubing anc 
pocker, squeezed with 5! bb! salt weter and 35! bb! of of! with maximum presure of 1600 psi. Pulled 
tubing, removed pocker, ren tubing ond rods, pumped 5.85 BOPD ond 3.2! BwPo. 


Well is offset by Nos. 9 ond 5, which ore top allowable wells. No 9 wos cleaned out and 
squeezed with 28 water ond 75 oi! with 1700 psi. Well pumped 3 oi! before ond pumped 26 BOPD 


ofterwords 

This well work recommendation requested by B.J.8. becouse of excellent results obmined on our 
Till lease where 4 wells were recently treated to raise production test from 3 to 4 BOPD to 43 to 63 
BOPD 


) Chee wananred, anarh pockegie ceowe section ar sure. 

Oil-weter contact - 3320. 38 producing weils on lease - east side of field. Sand grades from 
foirly porous stringers to dense shales. Wells have responded to o/! and so|t water squeezes ir the 
past. Only three wells on lease not making top ollowable. Lease is also producing 204 BOPD of 
ESWA oi! in addition to regular allowable 


if result of this work is successful in obtaining full eliowable, the benefits from the work wil 
ast for many years as this is one of the top wells structurally in the field. if well flows, pumping 
equipment valued at $8000. can be used elsewhere. Cost of pumping, with depreciation, labor 
power, moterial and service jobs wil! rum $1800. to $2400. per year. 


mg Suh expected labor servings, ot 


If production is increased to 19 BOPD, payout on calendar doy basis is 155 days; if well mokes 
more than 20 BOPD and is subject to shut down days, payout wil! be 345 days. $2. is used as net 
valve of oi! to Sun. 


cpwes ser sort propose 


(Special for East Texas only. Elsewhere file form 3) 
File Well Stotus Report. 
Nove: Ret © 10 unatrached information only Shen weceseary. giving dare, » 


study of all records and outlines the work procedure and makes a 
reasonable estimate of cost. 
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Workovers—A Game of Chance 
Well work, by its very nature, is a 
game of chance. It, too, has its “long 
shots” and “sure things.” The “long 
shots” sometimes come in and the 
“sure things” frequently fail. In many 
instances it may have been the lack of 
a thorough study of the workover that 
resulted in unsatisfactory results. 

A systematic procedure of handling 
well work recommendations will im- 
prove the ratio of successful jobs. 
Workovers are different from original 
completion techniques in that the op- 
erator has a better performance his- 
tory of the well and the reservoir. In 
addition, time works in his favor and 
not against him. He is not faced with 
the hourly need to do something, 
whether it be right or wrong, just be- 
cause an expensive drilling rig is on 
location, 

The results of well work in the 
Dallas division of Sun Oil Company 
have been very gratifying as this is 
probably one of the fastest returns on 
investment for large expenditures. 
Follow through this interesting story 
of how well work is handled in the 
Dallas division. 


The Sun Organization 

The Dallas division of Sun Oil Com- 
pany is one of five producing divisions 
in the United States and two wholly 
owned companies engaged in foreign 
operations. The units are more or less 
independent of each other, pay their 
own bills, have their own accounting 
systems and departments 

The Dallas division, in turn, is 
divided into 2 regions, 6 districts and 
19 areas. Each of these segments has 
a superintendent who is directly re- 
sponsible to his supervisor for his seg- 
ment. Each district and area, but not 
region, has an engineer (or staff of 
engineers) who is responsible for the 
engineering work in the segment. The 
engineer is responsible primarily to his 
superintendent, and also reports di- 
rectly to the chief division engineer. 

The Dallas division operates 4115 
wells in parts of Texas, Oklahoma, 
New Mexico, Louisiana, Arkansas, 
and Mississippi. The large geographi- 
cal size of the division, the large num- 
ber of wells and the varied rules of the 
separate state regulatory bodies make 
it a difficult problem to obtain top pro- 
duction from each well and at the same 
time, produce at the lowest possible 
lifting cost. 


Well Classification 

Sun Oil divides workover wells into 
three general classifications: oil, gas, 
and project wells. Project wells include 
all wells used in pressure maintenance, 
with water or gas, water disposal wells, 
water supply wells and wells used for 
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also a member of the AIME and has served as chairman of the Southwest Texas 
Section in 1949, as chairman of the Dallas Section in 1957 and is currently a direc- 
tor of the Society of Petroleum Engineers of AIME. 





injection of gas in a cycling program. 

Well work, by the definition pecu- 
liar to the Dallas division, includes all 
work performed after a well’s original 
completion, This does not include nor- 
mal servicing work unless some un- 
usual feature such as an offshore or 
inland water location, or working with 
high pressures make it very expensive 
or hazardous. 

Well work, in turn, is divided into 
six specific categories: (1) Deepening 
to a new zone, (2) recompletion in an 
upper zone of a cased hole, (3) con- 
version to project well, (4) workover 
(reperforate, shut off water or gas. 
deepen in same zone, stimulate by 
acid, fracture or surfactant treat- 
ments,) (5) repair and/or hazardous 
or expensive service jobs, and (6) 
abandonment. 


Initiation of Recommendation 
Theoretically, a request for a well 
work recommendation may be initiated 
at any level, by any departmental per- 
sonnel. In practice, most of the well 
work recommendations are originated 
by the area engineers who are respon- 
sible for the preparation of the well 
work form. This is proper, as he, his 
area superintendent and foremen are 
most familiar with the day-to-day 
problem of producing the well and 
with the peculiarities of the particular 
reservoir in that area. About 25 per- 
cent of the well work recommenda- 
tions are requested by the reservoir, 
land, geological or operating sections 
Well files are always kept in the area, 
district and division offices in order to 
prevent loss because of fire or from 
other causes. The area files are usually 
much more complete and detailed. 


Value of Company Forms 

The well work form (0-341) (see 
Fig. 1) is always prepared in the area 
regardless of who might initiate the 
recommendation. The primary pur- 
pose of this form is to aid the person 
preparing the form to present all the 
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data available to him that have a bear- 
ing on the recommendation for the 
proposed work. This insures a 
thorough study of the available records 
before the form can be completed. It 
also outlines exactly how the mechan- 
ics of the work are to be carried out 
and assists in making a cost estimate 

Pertinent information is always set 
out in some place where it can readily 
be found. (Pertinent information, by 
definition, is something which the re 
viewer thinks is important and cannot 
find on the form!) This provides an 
easy method for subsequent reviewers 
to detect errors or omissions, It also 
provides an opportunity to improve 
the recommended procedure by elimi- 
nating unnecessary steps, unduly com 
plicated or hazardous procedures, all 
of which aid in holding costs to a 
minimum. 


Estimated Costs 

The working hours of the contract 
rig are very important, and careful 
planning can reduce rig costs. Usually 
preference is given to units that work 
days because of the safety factor and 
the advantage of using down time for 
waiting on cement, running logs, per- 
forating or setting plastic. It also gives 
field engineers and geologists an op 
portunity to review the day’s work 
and, if necessary, consult with their 
office prior to proceeding 

Ihe cost estimates are made in de 
tail showing the service company to 
be used, tools, pumps, and material 

rhis prevents misunderstanding, in 
sures use of newest and best tools in 
a satisfactory manner and at minimum 
costs. In fracture treatments, it helps 
to anticipate the predicted rate and 
pressure, and compare it with the 
hydraulic horsepower available and 
what the cost will be 


Handling at Divisional Level 
After the well work recommenda 

tion is received in the division office, it 

is reviewed by the production engi 
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IF YOU WANT 


MORE 


THAN A GOOD 
CEMENT JOB.. 


a 


Casing on Bottom 
Safer and Faster 


Protection 
of Productivity 


PRIMARY 
CEMENTING 
EQUIPMENT 


SN SER SES REEL 


Baker 
Wall 
Scratchers 


HINGE-LOK or 
SOLID-RING Models 
for all popular 

casing sizes. 


Baker 
Casing 
Centralizers 


HINGE-LOK or 
SOLID-RING Models 
with Multiple Ranges for 
all popular casing sizes. 


a. __ 


= 
= 


= —— 
ERweaSSsN 


Baker 
Fill-Up 
Equipment 


DIFFERENTIAL Shoes 
and Collars for any 

well, and economical 
FLEXIFLOW Shoes and 
Collars for wells of 
moderate depth 
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Scratcher wires, retained by integral hinged mounting, swing 
freely upward and do not remove mud cake while running in. 
Even when casing is lifted out of the slips, the entire Scratcher 
remains stationary. Only when reciprocated, and 

...only at the cementing area does the “scissors” action of 
the crossed wires remove mud cake. 


Se ee c 


——— 
—_— 


Fig. D 
Fig. D 
Fig. E 


Fig. F 


Fig.G 
Fig. H 


Fig. € Fig. F 

“Extended” Range HiINGE-LOK Baker H-25 Casing Centralizer 
Product No. 9113. 

“Normal” Range HINGE-LOK Baker H-20 Casing Centralizer 
Product No. 9112. 


“Slim Hole” SOLID-RING Baker G-15 Casing Centralizer 
Product No. 910-G. 


Baker Scratchers remove mud cake only from the ceme 


area: this ‘‘controlled scratching’ protects productivit 


While running in, the scratcher wires automatically swing 
upward along the casing, where they are safe from damage; 
permit free, unrestricted lowering of the casing; and do not 
disturb or remove mud cake. There is no danger of “balled- 
up” mud collecting on the scratcher wires to plug the annulus 
and contribute to pressure surges with possible “mudding-off”’ 
of the producing zone. Only when the cementing area is 
reached and the casing is reciprocated do the double rows of 
strong “crossed” spring wires automatically reach out, dig 
in, and remove the mud cake with efficient “scissors” action 


Baker Centralizers assure cementing clearance. ''No-scrape 


design prevents “‘balling”’, plugged annulus and stuck casing 


The QuALITY of Baker Casing Centralizers starts with “sled- 
runner” springs made of high quality spring steel —tested 
and pre-set by flattening in hydraulic presses—then butt 
welded to collars to form a unit of great strength. Pre-setting 
of the springs to the pre-calculated optimum bowed height 
enables each centralizer to pass tight spots or dog legs with 
out damage to the assembly, and ensures GREATER CENTERING 
FORCE for maintaining annular clearance for cementing 

Baker Centralizers do not remove mud cake which could 


plug the annulus, contribute to pressure surges and restrict 
productivity. 


BA KER OlL TOOLS, INC 


New York 


Houston - Los Angeles - 


Fig.G Fig. H 


Variable FILL-UP Valve as used in FLEXIFLOW Equipment. 
Variable FILL-UP Valve as used in DIFFERENTIAL Equipment. 


nes 


Rs ee : 
re tenee MR a 


Baker Fill-Up Equipment saves time in running cas 
does not create pressure surges that reduce prod tivity 
Destructive pressure surges — often created when casing 
equipped with conventional floating equipment is lowered 
into the well—can now be avoided. The Variable Valve in 
either Baker DIFFERENTIAL or Baker FLEXI-FLOW “Fill-up” 
Shoes and Collars, permits casing to fill from the bottom up; 
eliminates expensive, time-consuming surface filling; and 
automatically coordinates the rate of fill with the rate of 
lowering to AVOID high pressure surges. Baker FILL-UP Equip 
ment permits the casing to be lowered at normal rates, saving 
rig time and reducing danger of sticking the pipe; chances 
for successful primary cementing are increased; formations 
are protected from high pressure surges which can impair 
their productivity. 





neer to determine if additional data 


not usually available to field personnel 
should be considered. The various 
other departments affected then review 
the proposed recommendation 


Coordination with Other 
Departments or Specialized 
Personnel Important 

Land. This department is concerned 
because the work could result in loss 
of the property if it is the last well on 
the lease. There may also be other re- 
quirements concerning development of 
new producing zones. They also may 
know of management plans of other 
operators, pipelines or gas plants that 
could have an effect on the timing of 
the work being recommended. 

Title record. This department is con- 
cerned with lease status, special terms, 
and expiration dates. Many lease forms 
have special clauses and other agree- 
ments, It requires a person with special 
training and experience to understand 
and interpret these special conditions. 

Legal. This department works very 
closely with the land and title record 
departments. They determine if past 
production or payments have kept the 
lease in force. They also determine if 
leases may be combined or unitized. 
Irregular contracts can cause consid- 
erable trouble; this is further compli- 
cated because each state has different 
laws and interpretation of contracts 
even for standard forms. 

Accounting. This department will 
provide actual detailed costs of pre- 
viously completed well work for analy- 
sis and as a check on estimated costs 
for well work. The siatistics and lifting 
cost section of the accounting depart- 
ment will furnish lease operating cost 
figures. The lifting cost of a lease is 
expressed in cost per dollar of revenue. 
Cost per barrel of oil or per MMcf 
is not applicable as many operating 
leases have several different sources of 
income. Analysis is needed to deter- 
mine if lifting costs are reasonable and 
if they can be reduced. This analysis 
requires expert production experience 
to determine what costs are fixed, 
which can be reduced and if a saving 
can be effected by abandonment of 
either the well or the lease. A distinc- 
tion should be made between direct 
costs, such as pumpers’ labor, taxes, 
fuel, etc. which can be controlled, and 
indirect costs, such as area and district 
overhead, over which there is little 
control. 

Part interest. Unitization and part- 
interest agreements vary considerably 
regarding the authority of the opera- 
tor, Therefore, it is necessary to know 
what the maximum permissible expen- 
diture is under the agreement without 
authorization. Some authorizations are 
granted in letter form; others require 
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Capacity 
High GOR 
Trace 
Estimated 


Curtailed to Schedule Allowable 8 
Subject to Special Gas Limit PS 
Ratio Not Available or Applicable Us 
Allowable Exempt from Shutdown AR 
Results IF 


successful 
Allowable Restricted 
Open Flow 





; WELL WoRK 
LEASE AND WEL sapistien | Petes 
Dete Daye 


CLASSIFICATION REASONS 
rieLp FORMATION ’ 
WoRK 





Fred snuggs | 1-6 27 
Fred Snuggs 2-7 3 
Fred Snuggs | 2-18 | 4 
Sun-Tex Gibson 4-17 

Lee Hudgins 4-14 | 
Fred Snuggs 8-10 
Borret Brown “A” 7-8 6 


Fred Snuggs 8-16 3 


Oil_-, WITHOUT W/O 


Walnut Bend 2600" Sand! Dual Re-Comp’ Improve Prod 
Walnut Bend Cox Sand Workover $.0.W. 
Walnut Bend Walnut Bend Workover _ Improve Prod. 
Sivells Bend Dillard Sand Workover Improve Prod 
O'Hagen 
Walnut Bend 
Big Mineral 
Walnut Bend BruhimeyerSd Re-Comp. 


Upper Davis Workover Improve Prod. 
2600’ Sand Dual Re-Comp Improve Prod. 
"V" Sandstone Workover Improve Prod 


_ Improve Prod 


LPRODUCTION SUMMARY 
AFTER W/O NET GAIN 








Fred Snuggs #21 D 

Fred Snuggs "14 2,750 
Fred Snuggs "4 2|800 
) 14700 
Lee Hudgins "2 1,325 
Fred Snuggs #5 0 

Borret Brown "A" = 655 
Fred Snuggs #9 


2un-Tex Gibson 


2.154 3, 154 
3,859 609 
6,569 3,769 
5, AbA 3,764 
3,137 1,812 
0 0 
3,432 2,777 
3, 199 2, 886 





TOTALS 





28,314 18,771 





(a) If allowable cut is anticipated, use wh 





an AFE (authorization for expendi- 
ture). What special options apply if 
the partners cannot agree on the pro- 
posed work? What is the correct pro- 
cedure for transferring new or used 
equipment to or from the lease? 

Part-interest and legal departments 
also have the problem of interpreting 
unitization, partnership or farm-out 
agreements to determine which zones 
can be produced and under what cir- 
cumstances. What happens if a jointly 
owned well is recompleted in a zone 
which is not covered by the operating 
agreement? How is a zone farmed out 
or unitized for gas handling if it unex- 
pectedly tests oil, or worse yet, if it first 
produces gas, then starts producing oil? 
If unitization is contemplated, should 
the work be delayed so the unit can 
share in the cost of the work? Or 
should the work be done immediately 
so that the unit participation percent- 
age can be increased? 

Geological. This department main- 
tains correlation and structure maps, 
recommends additional drilling or re- 
completion attempts. In addition, as- 
sistance of a log specialist is very 
necessary in some areas because of the 
variables and inconsistencies found in 
interpretation from field to field. All 
logs apparently have some fields in 


which their information appears amaz- 
ingly consistent and in which a relative 
novice can make excellent interpre- 
tations. Thus, the tendency, unfortu- 
nately, is to assume that the logs are 
easy to read and what applies to one 
section may be the same for all sec- 
tions. This is not correct, and the log- 
ging specialist should be called upon 
for his assistance when it is warranted. 

Production laboratory. The labora- 
tory will analyze cores and samples of 
produced water and oil. They will 
suggest various treating materials and 
explain the probable effects on well 
productivity. They will advise or warn 
of the effects of certain materials 
normally used in killing a well, and ex- 
plain their reasons for recommending 
a particular “friendly fluid.” 

Gas department. The gas depart- 
ment needs to be consulted to deter- 
mine if they can utilize the gas now, 
and if the pipeline and plant facilities 
will handle the additional load. If gas 
is needed later, can it be stored or pro- 
duction delayed? What is the expected 
revenue from gas and associated li- 
quids? Will recompletion result in cur- 
tailed production from existing wells? 

Purchasing department. This depart- 
ment handles contracts for all service 
companies, rig or workover rig con- 
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SUN OIL COMPANY —WELLWORK SUMMARY — 195_ area __CAIMNESVILLE 
pistrict__ TYLER 


END OF YEAR 








Cost SCHEDULE ALLOWASLE PROD BEFORE | REPRESENTITIVE 
~Tparons WELL WORK TEST AFTER © W PRODUCTION 
ane. actual, ww 0-WGOR (>) 0-W-COR OW OR an 8 


[0-0-0 | 9-72-250| 4-55-235/" |$ 





PROCEDURE . 
Wax | Mare 


Set Plug, Perf, 2639-44", Frac., Run Parallel Thg.>trings | 3,620 6,391 45 | 20| 0 
Sqz.Open Hole 2912-22", Dri. Out To 2913", Perf. 2906-10" 2,481 | 2,548 | 45 | 20 17M) %249-NA 14~ 107-NA 8 ~ 126- NA # lus 
Frac. O.H.4921-80'w/15, 000 gal.So.Dove Oii/12,000 | 3,366 | 2,464 | 43 | 20) 40 |8-2-193 |97-0-278 18-4-181 F | 
Frac.O.H.7368-78"w/20, 000 gal.So.Dove Oil/16,000 | 3,435 | 4,164 121 | 30 | 101 | 13-Tr.-2400 | 35 - 10 - 2400 1-6-NA |? /5 
Frac. Perfs, 8646-93'w/30, 000 go! ./24, 000" Sd., 150 Balls 4,880 | 2,656 122 | 35 | 14 | 9-0-17,493 |47-0-6541 20-0-4980* 5S 
Perf. Hudspeth Zone, RE-Comp.as Dual w/Walnut Bd Sond | 7,346 | 20,4% | 65 | 20} 0 0-0-0 | 0-0-0 | 0-0-0 paaus 
106 -0-649 | 18-0-750 * |S 
1 64-0-300| 19-2-300'¥ Ss. 





Set B.P. 7620", Perf. 7460-72", Frac. w/10,000gai/8000' Sd 3,554 | 3,407 | 121 | 30 | 29M) 10-0-750 
Set B.P. 3800", Perf. 3468-76', Frac.w/8, O00gal/6000/Sd| 3,045 | 2,553 65 | 20 


3M | 3-28-71/ 


4 + 





5280PD _| 372 | 88 BOPD 


TOTALS: 


Eight Well Estimating Factor = Simrad 


Additional Oil Resulting From W/O 


Cost Analysis - At End of Yeor (36 BOPD) 


$44,679 
Payout * "377. per -dey 
(Calc. on Basis of $2. per bhi.) 


Additional Oi! Produced to 1-1-58 


= 62! Doys 


| 31,727 | 44,679 | 


1.4) 
36 bbi/dety 


| $1,241 per bbl 


18, 771 bbi 


Calendar Day 








d reasons for restriction, if other than top well allowable 


FIG. 2. Form 0-444, Wellwork Summary, presents a summary of previous workovers performed in the various 
areas. This report is the basis of wellwork summaries prepared annually in all areas, districts and the Dallas division. 





tractors, trucks, etc, and verifies their 
insured status with the insurance de- 
partment. In conjunction with the 
material expeditor, they see that un- 
used equipment such as odd size, 
and/or plastic lined tubing, multiple 
string packers and Christmas trees are 
available at the proper time. Failure 
to coordinate material requirements 
costs money in rig and employee time; 
emergency substitutes can be danger- 
ous and are usually less efficient. 

Tax department. Will the proposed 
work have a bearing on local, state, or 
other taxes? 

Civil engineering and right-of-way. 
Repairs to bridges, docks, platforms or 
roads are expensive and should be 
taken into account. If they require re- 
building or new construction, they can 
be very costly and seriously affect 
economics of the proposed work. 
Right-of-way or damage claims must 
be considered. Crop damage can some- 
times be avoided with slight delay until 
the crop can be harvested. In some in- 
stances, this also applies to roads and 
other considerations where weather 
can be a factor. 

Proration and state rules. The rules 
of the various state regulatory bodies 
are very complex with many special 
provisions and are not very uniform 


between states. Continuous checking 
is required to prevent violation. This 
department is very alert and constantly 
studying to determine if the proposed 
work is necessary or if field rules may 
be changed to prevent economic waste 
or expenditure for the work. They also 
request change in rules to insure equit- 
able production between leases and 
fields. 

Field engineers. These engineers, in 
addition to preparing well work Form 
0-341, are also responsible for well 
tests, bottom-hole pressure tests, pres- 
sure buildup tests and cumulative pro- 
duction records. They are also respon- 
sible for reporting outside operations 
of unusual interest in the area. 

Reservoir engineers. Reservoir 
specialists will predict reservoir per- 
formance and recommend the best 
method of producing the reservoir. 
[hey will estimate reserves and pre- 
sent worth of reserves. They have 
the responsibility of timing the work. 
If work on the well or project is com- 
pleted too far in advance and cannot 
be produced or used for some time, 
the investment will be idle and payout 
delayed. 

Corrosion engineers. These people 
are continuously studying all opera- 
tions in order to reduce expenses and 
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prevent dangerous situations from 
arising. Their recommendations for 
selection and protection of equipment 
is of constantly increasing importance 
as material and labor costs for replace 
ment rise. 

Production engineers. Production 
engineers are faced with a constantly 
changing situation with new develop 
ments. They must keep themselves in- 
formed as to the newest and best serv 
ices, newest, safest and most economi- 
cal techniques, and the best equipment 

Regional superintendents. Superin- 
tendents have many operating condi 
tions that must be considered. Will the 
work increase or decrease labor 
requirements, mileage charges for sup- 
ervisors’ time? Is the lease isolated 
where production or supervision is a 
problem? What effect will the work 
have on other lease equipment such as 
salt water pits, salt water disposal sys 
tems, new tanks, treaters, separators, 
etc.? Will the proposed work result in 
making some of the equipment surplus 
for use elsewhere? There are a large 
number of expenses indirectly con 
nected with well work that can make 
the difference between a profitable o1 
a non-profitable operation. Should the 
lease be farmed out, or the lease opera 
tion contracted if company labor is 
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inadequately utilized? 

Management. They also have many 
special problems. Does this work, by 
its nature, tend to set up a precedent 
in an area that would increase the op- 
crating difficulties or expense in an 
area? Management may sometimes be 
faced with the decision to authorize 
work contrary to the recommendation 
of one department, but, beneficial for 
the company as a whole 


Number of Wells Affected 
Important 

The potential reserves of the area 
should be borne in mind when all of 
the information available from the 
various sources has been considered. 
If the results of the work can only af- 
fect one or possibly two wells with a 
small acreage, it would be a poor risk 
to consider the work with a 50 percent 
chance of success, However, the same 
work with even a 25 percent chance 
of success would be favorably consid- 
ered if it could affect as many as eight 
wells on a large block of acreage. 


Watch for Change in 
Producing Days 

The number of producing days is of 
great importance on the proper timing 
for well work in Texas. This is 
especially true if the marginal allow- 
able is high and approaches, or is equal 
to, the top field allowable. In the East 
rexas field, with marginal and top al- 


lowable of 20 bbl of oil per day, a 
marginal well on the east side that can 
only pump 7 bbl of oil per day is 
equivalent to a well that can flow a 
month’s production in a day, but is 
restricted to 7 bbl of oil per calendar 
day with only 11 producing days for 
the month. Admittedly, there is a dif- 
ference in operating costs because of 
the pumping unit. However, economics 
would prevent work to fracture with a 
high volume, high rate treatment be- 
cause past experience has shown that 
this type treatment probably will result 
in sufficient increased production for 
the well to be subject to shutdown 
days. This is a hard decision to make 
as such benefits from the treatment 
could last for many years in this parti- 
cular area. Experience is a very large 
consideration in any type work such 
as plug back or squeezing in the same 
zone to shut off water in a gas well. 


Value of Records 

Well work records in our division 
have been filed separately by leases and 
fields since 1951. This permits rapid 
searching for results of work peculiar 
to an area or for results of a single 
type operation or in this particular 
problem. In the specific case of at- 
tempting to shut off water in the same 
zone of a gas well, it was found re- 
cently that there had been a large 
number of these jobs performed since 
1951. The number was sufficient to 


warrant statistical analysis. It was 
found that only 20 percent of the jobs 
were successful. This finding was sig- 
nificant in bringing to light the dif- 
ficulty of effectively shutting off normal 
water encroachment in a gas sand. 
This is an example of how the study 
of workovers on a divisional level can 
be used to prevent expenditures that 
have very little chance of success. 


When Should Workover 
Be Performed? 

The consideration of when to do 
work should be governed almost ex- 
clusively by the answer to the question, 
“When will the cost of the work be 
returned?” From time to time, a pro- 
posal will be made to do the work 
while the well is capable of making top 
field allowable or so close to the top 
field allowable that the work cannot 
show a reasonable payout. Many 
theories will be advanced to support 
the contention that the work should be 
performed immediately. In very special 
cases, a point can be proved that a bet- 
ter treatment can be performed while 
the bottom-hole pressure is high or be- 
fore the well commences to make 
water. In other cases, need for imme- 
diate information has been cited. Ex- 
perience has shown that a large 
percentage of the rush jobs did not 
pay out in either the short or the long- 
term haul. Some other factor, not con- 
sidered at the moment, always seems 


A Typical Annual Division Summary of Wellwork(!) 


No Results 


CLASSIFICATION Jobs 


OIL WELLS 
Deepening 
Recompletions 
Workovers: 
Shut Off Gas 
Shut Off Water 20(5 
Improve Production 103 
Repairs 20(") 


Sub-Total 191 
GAS WELLS 
Deepening 
Recompletions 
Workovers: 
Shut Off Water 
Improve Production 
Repairs 


Sub-Total 
PROJECT WELLS 
Conversion 
Improve Injection 
Repair Injection Wells 
Recompletion 
Improve Water Supply 
Repair Water Supply Wells 


Sub-Total 28 25 
GRAND TOTAL 239 182 


FIG. 3. Division Wellwork Summary is prepared each year from 
area and district summaries (Form 0-444). The most important figure 
in the report is the net gain in calendar-day production at the end 
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Barrels of Oil per day 


COST 
Average 


Imn 


US Total Before Aft 


$ 57,000 
182,000 


$11,400 14 
5,871 80 


19,000 
102,000 
340,000 

$1,000 


6,333 14 
3,517 ae ui) f 
, 300 1228 6.4 
2 O50 69] 


$741,000 $3,880 


$ 31,000 


$7,750 


ned 


er 


175 


1,574 


Si 
w5 


927 


835 


10,583 


Wells 
Barrels {e- 
NetGain Since NetGain _ stricted 
YrsEnd W/O Yr’sEnd By Allow? 


OIL PRODUCTION 


Year’s 
End 


7,739 
73,882 


44 0) 
424 44 


10,732 


89.176 


8.783 
109,450 
538,986 

93, 886 


SS Ho 
643 
2746 

713 


7,902 
38599 
304,162 


20,080 


4 653 851,013 457,864 


LEGEND 


S ... Successful (Recovered more than 150% of cost) 


29 O00 9.606 PS 
2 100 700 
63,000 6,300 US 


. Partially 
cost) 


. . Unsuccessful (Recovered less than 100% of cost) 


Successful (Recovered from 100 to 150% of 


(1) All figures shown are for illustration purposes only and are not 


$125,100 


actual figures. 
(2) Indicates wells at 


allowables. 


$ 61,000 (3) 
28,000 


= working 
17,000 


year’s end with production restricted by 


This represents total cost of performing the work. The net 
expense to Sun totals $775,000. The remainder is charged to 


interest partners. 


(4) Fourteen oil wells with more than 1200 psi on casing were 


worked on at a cost of $11,116 to run packers to protect casing 
but did not increase production. 

(5) Sixteen top allowable wells in the East Texas field successfully 
shut off a trace of water to keep the wells flowing. Did not 


increase production but eliminated pumping unit 


4 $106,000 


46 $972, 100(°) 


$3,786 


$4,067 


nstallation 


of the year. It should be noted that net gain realized at yearend should 
be considered as an average producing rate for all wells six months 
after the work. This is also true for net gain in cumulative production. 
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ANOTHER REASON WHY SECURITY BITS PACE THE INDUSTRY: 


Security Gives You 


QUALITY-TESTED 
BITS 


— checked by a minimum of 
276 INSPECTIONS PER BIT! 


The tensile and compression strength of bit 
components and bit assemblies are tested 
by use of Universal load-test equipment 
pable of producing weight loads of 60 tons. 
The crystalline alignment of steel, here being 
determined by X-ray diffraction, affects the viti- 


mate performance where strength, fatigue, 
impoct, and hardness ore important factors. 





Deeper and faster drilling 
plus new and more effective 
drilling methods have created 
rugged demands on rock bit 
construction. Security rock bits 
are designed and manufactured 
to meet present-day drilling 
requirements. 

Security’s exceptionally rigid 
inspection procedures insure 
that design and manufacturing 
specifications are met. Begin- 
ning with careful testing of 
mill samples of steel and 
continuing through all manu- 
facturing operations, a min- 
imum of 276 inspections is 
required to insure Security’s 
high quality bit construction. 

These inspection procedures 
include: chemical and _ spec- 


<i 
waaeeat strength, ond resistance to 
abrasion are related to carbon con- 
tent. Security controls carbon content 
in both raw materials and finished 
parts by frequent checks using induc- 
tion nates tenet analytical equipment. 


PLANTS: Dallas, Tex. . Whittier, Calif. 
Manchester, England 

SECURITY ENGINEERING DIVISION, 3400 W. 
Ilineis, Dalles, Tex. 


EXPORT OFFICE: P. O. Box 13647, Dallas, 


AVAILABLE THROUGH YOUR FAV 


ACCREDITED SUPPLY STORE 
Texes 
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SED PROL Ts 


FOR FURTHER INFORMATION ON 
SEE READER 


trographic analyses . . . carbon 
determination . . . tensile and 
compression testing . . . mag- 
naflux ... metallographic 
examination . . . surface, di- 
mensional, and environmental 
testing. 

Special inspection methods 
developed by Security—and 
used exclusively by Security — 
further assure the dependable 

t high quality of Security rock 
bits. Every Security bit is 
inspected through every stage 
of its development and 
construction. This extra care in 
manufacturing bits assures you 
of Security’s greater down-hole 
dependability. 

Write for further informa- 
tion about Security QUALITY - 
TESTED rock bits. 


SEAS 


CC): 


“ty ino? 


PRECISION BITS SINCE 1931 


CANADA: Security Eng. Conode, Lid., Edmonton 
Alberta, Canada 

W. HEMISPHERE: Security Internationa! C.A 
Coracas, Venervelo 

E. HEMISPHERE: Security Internetiona! C.A 
lendon, Engiond 
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PART INTEREST 
AUTHORIZATION eT s 
WELL woRK . 
Masimum unauthorized eapenditue 
’ 


Dare ___ April 30,___ 19 52 





KILGORE _ ana 


Survey on 


‘cms : pak even. z 


A. G. Matteo 2 Lease Well No. __ 40 _ 
__Greag County, Partuty Seave Teno 





Eost Texas Field — 


EB stamated ( ons s 3500. _ 
Sort Recommended: Fracture to increase production. The wel! is pumping 6 BOPD (in 6 hours) from 
open hole 3440/95 under 5-1/2" casing with 4-1/2" loose liner on bottom in shot hole. 

Procedure would pull rods and tubing, round trip tubing to pul! liner, bail clean, 
run special 3° string of rented frac tubing with Guiberson pocker and hydraulic holddown. Fracture 
with 20,000 gallons of lease crude and 16,000 sand. Pull 3" tubing and rerun rods and tubing for 
produc tior 


Reason tor Bork Initial completion: drilled out from 5-1/2" cag shoe at 3440 to 3495 ft. Ran 

4-1/2" liner to bottom, ran G-® log and perf. 3482/87" 3465/75 with 2 JSPF. Squeezed with 

130 BSW ond 105 BO; rates 2 BPM. Pumped unsotisfoctory volume on test. Pulled liner, reverse 
rculoted and shot apen hole with 60 qts. Cleaned out, reron perforated liner, resqueezed with 

51 BSW and 352 BO. 1.P. on 9-25-49, pumped 5.85 BO and 3.12 BW on 12 hr test. Lease cum 

prod. to |-1~57 is 3834 520 BO and |, 266, 895 MCF gos. 

Remarks The Area has recommended thet the well be fractured using 24, 000 gallons SW 

and 15,0007 sand. The District Engineer recommends that the wel! be fractured with 20, 000 gollons 

of lease crude and 16, 000? 

He estimates that the cost of the treatment wil! be $4,234. but that this estimoted cost includes 

$1, 560. of lease crude which should be recovered and the net cost then would be $2,674. We agree 

with the District Engineer that lease crude should be used as it is felt that it is o much more friendly 

fluid than SW and should produce better results. However, costs probably wil! be $3,500. using 

equipment recommended by the Area. 


The above has been approved by 


Production Dx pe 


Diswict — C.F. H. EEE SE 





Pewolewm & 
ol agincers K.€. 
Dasenct ed 


Geological Dept 


Land Dept 





Final approve 
Management 


\ — — —— —— 


FIG. 4. Form 0-669, Authorization Well Work, is prepared by 
the petroleum production engineer and submitted to management 
for approval or disapproval. The form outlines the work recommended 
and presents the reasons for the requested work, as well as giving a 


sand becouse of the very good results recently obtained on ow Till No. 4 





3495 TD CS 3439.6 (OH 3440/95 w/ 68°6" of 4-1/2" loose liner on t 


wO: FRAC) 


6 


orm 0-669 
A. G. MORTON 40 


3 PULLED thg. Lost 2" x 36” perf nipple & BP in hole. Ron SLM 3485 (old TD 3495 
Ren Cavins baller, rec nipple & BP. Going in with spear to fish out line 
Ran spear, pulld on liner 4-1/2 hours. Unable to py Will clean out in liner & frac inside 
Pulld speor. SLM 3491. Cling out with Covins boiler. 
6 WNo report 
Did not work Sundey 
18 MI 3" thg to frac. 
holddown to frac. 


Picked up the 3" tubing, pocker and hydrou! 


0 Ran 3” tubing, preparing to frac. 





BPM, Min 11.8 8PM, Average 
Completed 11:13 A.M | 


1 Froctured w/19350 gals lease of! w/18, 000" sand. Max rate 
16 8PM, Max pressure 3100, Min 28007. Overflushed 6 bb! ofl. FP 31007 
91 BLC 


20/57. Pressure 0 in 50 minutes, vecuum in Ihr. Lock 5 uC 


2 SUM, found sand ot 3442. | 

d out sand 3442/34 
eport | 
t sand w/Cavins boiler to 3467. Cor 


t bailing sand | 


7 Can't get boiler down. Prep ream top liner then wil! wash to btr 


Ran tbg w/reamer. W to straighten up e 
Drilled and washed sand to TC wv run the tubing ond rods today 
un the rods today 
hrs pumping 102.7 
pumped 129 LO. Leck 358.65 BLO 
O (-223.6 BLO 
rs pumped 185.52 BLO. Lock 37.08 BLC 
7 hrs pumped 57.67 bb! oi! of which 20.61 was formation o 
2 brs flowed 13.11 bb! formation o no woter. Will! repot today 


t test 4 hrs flwd 4) bb! o FINAL REPORT 





reasonable estimate of the cost of the project. Upon approval and 
subsequent completion of the work, the procedure and results are 
shown chronologically on the back of the form. 


to intervene to change the values un- 
favorably. 
Intangible Benefits of Workover 
It must also be realized that there 
are many intangible benefits from well 
work that are difficult to evaluate. 
Management may consider such bene- 
fits as eliminating or deferring the in; 
vestment in artificial lift equipment 
and the higher attendant operating 
costs in materials and manpower. In 
- other instances, it has delayed or elimi- 
nated the cost of emulsion treating 
systems and salt water disposal sys- 
tems. Remedial work can also forestall 
the loss or deferment of production 
from dead wells and the cost of well 
stimulation by swabbing. The work 
can also be performed solely for the 
conservation of reservoir energy. Re- 
sults of work on gas wells are usually 
more difficult to evaluate, but remedial 
work can sometimes delay expensive 
compressor stations as well as increase 
production rates, Project wells fall in 
another category in that the result of 
work on these wells is evaluated by 
the overall success of the project. They 
may also be tied into the operation of 
water floods, pressure maintenance 
projects or unit operations that could 
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materially increase the ultimate re- 
coverable reserves. 


Summary of Workovers 

Well work summary, Form 0-444, is 
shown in Fig. 2. This form is used by 
each area to summarize its previous 
workovers. Each area, district and the 
Dallas division then compiles its an- 
nual statistical summary from the data 
submitted on the various area sum- 
maries, Forms 0-444. A recent division 
summary is shown in Fig. 3. This form 
has no company-designated number. 

The most important figure in the 
division summary is the net gain in 
calendar-day production at the end of 
the year. It should be noted that the 
net gain per day realized at the end of 
the year should be considered as an 
average production rate for all of the 
wells six months after the work. This 
is also true for the net gain in cumula- 
tive production. In both cases, our ex- 
perience shows that the work done in 
January will average out w:th the work 
done in December. This net gain in 
cumulative for the year is obtained by 
estimating the production as if no work 
had been performed, and subtracting 
it from the actual production, 

The division in order to simplify 


analysis of the work uses an arbitrary 
net gain of $2 per bbl for the extra oil. 
The average payout in recent years has 
slightly exceeded one-half year. More 
recently this payout period has been 
reduced to substantially less than one- 
half year. This improvement is a direct 
result of additional experience with this 
system of analyzing well work. The 
year 1958, however, will result in a 
substantially longer payout because of 
the reduction of allowables in other 
states and the drastic reduction in pro- 
ducing days in Texas. 

It should also be pointed out that 
the summary is not carried beyond the 
end of the calendar year in which the 
work was done. However, because of 
the 90 wells at the end of the year 
whose capacity was in excess of the 
current allowable and whose produc- 
tion was being restricted by allowables, 
each succeeding six months’ extra pro- 
duction should decrease only by pos- 
sibly 10 to 15 percent. 


Other Sources of Information 
It would be difficult to compile a 
complete check list of all of the sources 
of information and what benefit can 
be obtained from each source. Mis- 
leading information, in some instances, 
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“POWER CHIEF” gas engines have 


given us over 40,000 hours of continuous 
pumping with only minor maintenance” 


- .. say many of the oil men who have had first-hand 
experience with these rugged production pumping 
engines. Actual operating costs have proved that 
these heavy-duty, medium-speed Nordberg gas 
engines consistently establish records of reliability 

and low maintenance. Records often show over 40,000 
hours of continuous pumping operation 

with original rings, pistons, liners, valves, 

bearings and crankshafts still in place. 

Power Chief Gas Engines in 1 and 2-cylinder models 
deliver up to 36 hp maximum rating. Power Chief 
Diesel Generator Sets, available with special vibration 
mountings, produce 5 to 30 kw for continuous service. 


For full details, write for Bulletin 268. 


Reasons why 
Power Chief engines 
are your best buy: 
CONSERVATIVE RATINGS 


SMOOTH, STEADY OPER- 
ATION IN ANY WEATHER 


EASY TO START 


EASY TO SERVICE IN THE 
FIELD 


MORE “EXTRAS” AS 
STANDARD EQUIPMENT 


SAFEST ENGINE IN THE 
FIELD 


PARTS AND SERVICE 
READILY AVAILABLE 


OPERATE ON SOUR GAS 


HEAVY-DUTY CONSTRUC- 
TION THROUGHOUT 


NORDBERG MFG. CO., Milwaukee 1, Wisconsin 





© 1958, N.M.Co. 4-258-0 


Available at local supply stores, or contact: 


Ley . 


’ 


ORDBERC — 


FRED E. COOPER, INC., Tulsa, Okla. «© BRANCHES: Houston, Odessa, Olney « SALES & SERVICE: Casper, Wyo.; 
Corpus Christi, Longview & Wichita Falls, Texas; Lafayette, La.; Wichita, Kansas * IN-MAR CO., Wilmington, Collif 
* STEPHENS OIL FIELD REPAIR, Fairfield, Ill.* MEAD ENGINE & WELDING WORKS, Sterling, Kansas * CORNELISON 
ENGINE MAINTENANCE CO., INC., Seminole, Okla. «© ROGERS DIESEL ENGINEERING CO., New Orleons, La. 





will be obtained and must be recog- 
nized and disregarded. A well work 
specialist, by experience, will know 
where to seek his information and how 
much weight to give it. 

He will review the well completion 
record, giving special attention to such 
items as casing size and weight, cement 
top, core analysis, drillstem tests, treat- 
ing volumes, treating pressures and 
rates. He must absorb a mass of data 
that could have a bearing on the work 
He must be alert to check errors that 
may have crept into the recommenda- 
tion. He must be acquainted with en- 
gineers in other companies in order to 
obtain reliable information of area and 
offset operations, 

Another source of information is the 
service company personnel. Our ex- 
perience has been that service com- 
panies have qualified representatives 
who are pleased to help with any un- 
usual problem. They appreciate your 
request and are willing to go to con- 
siderable trouble and research to pro- 
vide the correct answer. 

Unfailing sources of information are 
papers in publications of the various 
technical organizations and trade 
magazines. 


Final Processing by the 
Management Team 

Before any major change is made by 
the district or division personnel in the 
techniques, materials and tools to be 
used, the district is requested to review 
these changes. And if necessary, the 
area will present a new estimate for 
the revised program; this procedure 
takes advantage of the best in every- 
one’s recommendations for each well 
workover. Well workover requests are 
stimulated because all personnel can 
thoroughly understand why each re- 
quest is approved or disapproved 

When all of this information has 
been considered, the Authorization 
Well Work Form 0-669, commonly 
referred to as a green sheet, is pre- 
pared. Fig. 4 shows a sample of Form 
0-669. This form is prepared by the 
petroleum production engineer and 
submitted to management for approval 
or disapproval of the proposed project. 
Copies are provided for all interested 
company personnel or departments 
contributing to the recommendation. 
When management authority returns 
the green sheet, approved or disap- 
proved, the Well Work Recommenda- 
tion Form 0-341 is revised to show any 
changes made. 


Conclusions 

The need for records varies with 
every company, depending on its size 
and scope of operation, However, the 
author believes every company can 
benefit by carefully analyzing its entire 
well work program. To do this in an 


| 








efficient manner, it is necessary that 
the best records possible be compiled 
and reviewed regularly by all person- 
nel whose work touches upon well 
work operations. 

Even in a small company this can 


Here’s a producing area... 


mean a considerable organizing effort. 
The author hopes the successful re- 
sults enjoyed by Sun Oil Company in 
its well work program will indicate 
how rewarding this effort can be when 
properly organized and administered. 
x*** 
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WHERE OIL 
AND WATER 


MUST NOT MIX 


Leonard A. Price, 
Price-Caudle Well Service, inc., 
Seminole, Oklahoma 


Well servicing crews 
operating in Lake 
Texoma must work with 
great care to avoid 
contaminating 

the fresh-water lake 
with oil 


AMONG THE MANY thousands of 
uses for oil, one of the best known is 
its ability to “smooth troubled waters.” 
But here is one case where a single drop 
of oil on water can be the cause of 
trouble. The water in question is that 
contained in Lake Texoma, the well- 
known fisherman's paradise formed by 
Denison Dam on Red River between 
Oklahoma and Texas. The potentially- 
troublesome oil is that produced from 
several wells completed in the lake 
Ashland Oil and Refining Company 
owns several of the wells completed off- 


When tubing is pulled from the hole, it is stripped clean of clinging oil and is stacked in a 
special vat which catches all oil draining from inside the tubing. Rods are cleaned with a 
rubber stripper and rags and then stacked in the derrick. 
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70 MCullough — 
“inact see | RAL BL PCDI RATINGS = nyiahere 
and Canada = TO THE OIL INDUSTRY Anytime 


New Services *« «© « New Tools * «© «© New Methods « « «+ Outstanding Results 


Gas/Oil Ratio Effectively Reduced | 
by Use of McCullough Logs | WANT morE 


McCullough Gamma Ray-Neutron Logs nant 

(Scintillation Detector) and Caliper Log Pilot | 7 ae ie eee ee 
Way for Reduction of Gas/Oil Ratio from | has Seinaaer dee 
1800 to 200 Cubic Feet Per Barrel wilte McCullough Toot a 


pany, 5820 South Alameda St., 
Los Angeles 58, Calif. We'll 





























The accuracy of McCullough Well Logging Services assured the suc- 
cessful reduction of gas oil ratio in this Canadian oil well. 
Depth of operation was approximately 3200°. Seven inch OD 20 lb. send your copy by return mail. 


casing had been set on top of the pay. Production was from 6%" open 











hole with a gas/oil ratio of 1800 cubic feet per barrel. 
McCullough’s Radiation Well 
Logger with Scintillation Detector 





PROBLEM: Gas/oil ratio too high — 1800 cubic feet of gas per barrel of oil 
SOLUTION: 


was run to determine the depth and 
detail of the oil sand. Simultaneous 
Gamma Ray and Neutron Curves 
were recorded. Gas ‘oi! contac? was 
established from the Neutron 


Curve. Following this a McCul- 1. McCullough Gamma 2. Gas/oil contact 
Ray Neutron Curves de established from 
termine depth and de Neutron Curve 


lent detail of the open hole tail of oil sand 


From this information a produc- 


lough Caliper Log obtained excel- 


tion packer was set and the well 

Was put back on production 

Gas oil ratio decreased from 1800 

to 200 cubic feet per barrel. aA | | a 
Accuracy plus reliability of | FS . 

down-hole information are prime | ae ‘ 


requisites to the successful comple- 3. McCullough Caliper 4. Production packer 


Log obtains excellent set at proper place 


tion of jobs like this. And you can | detail of open hole iat and well put back on 
be sure of these qualities when you | | : caaaaes 

call for McCullough Well Logging , 

Services. 


The job described above is certified to be RESULT: Gas/oil ratio reduced from 1800 to 200 cubic feet of gas 
a true field report of service rendered. per barrel of oil. 


M'Cullough TOOL COMPANY sovstox 


Cable Address: MACTOOL EDMONTON 
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Well servicing unit loaded on barge and anchored at well site. Servicing opera- 
tions are complicated by necessity of avoiding contamination of the lake with oil. 


shore in the lake. Like all oil wells, 
there comes a time when they, too, 
must be serviced. There are, of course, 
many special problems which arise in 
servicing an oil well completed over 
water. But, Lake Texoma is a fresh- 
water lake and that fact alone means 
problems for both the operator and the 
servicing contractor. The problem 
which creates most of the others is how 
to keep oil from the lake. Not one drop 
of oil must be allowed to fall onto the 
water. 

When work is planned on one of the 
wells, one of the first steps to achieve a 
clean operation is to assure that all of 
the equipment to be used in the opera- 
tion is as clean as possible when it 
leaves the yard of the contractor for the 
job. For a normal rod and tubing pull- 
ing job, a truck-mounted pulling unit 
and all other necessary equipment are 
loaded on a barge. The special loading 
ramp is constructed to permit adjust- 
ment for the sometimes rapidly varying 
lake levels caused by the taking of 
water or closing of the locks at the dam 
and heavy rains above the lake. This, of 
course, changes the loading ramps. 

After the barge is loaded, it is pow- 
ered by a marine motor to the location 
and anchored at the well. With an 
average load, the deck of the barge 
usually rides approximately 5 ft above 
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the water level. At normal lake level, 
the well floor is approximately 12 ft 
above the surface of the water. The 
pulling unit remains on the barge which 
is securely tied to the platform. Lines 
are then rigged over the permanently 
installed standard derrick on the plat- 
form. 

Before rods are pulled, four or five 
barrels of fresh water from the lake 
are pumped down the string of tubing 
to wash as much oil as possible from 
the rods. This water is chemically 
treated to prevent any possible emul- 
sion problem in the well or on the face 
of the producing fermation. The rods 
are then pulled from the hole through 
a rubber stripper which removes most 
of the oil and water from the rods. As 
a further safeguard against oil clinging 
to the rods and dripping into the lake, 
the rods are stripped with rags before 
being hung in the derrick. 

After the rods are pulled, the tub- 
ing is again washed down on the inside 
and outside with water. The tubing is 
also pulled out of the hole through a 
rubber stripper and further stripped 
with dry rags to remove all of the oil 
and water on the outside of the tubing. 
The string is then stacked in the der- 
rick, standing in a special water-tight 
vat which catches all oil and water 
draining from the inside of the tubing. 


Work then proceeds cautiously. 
When the well is sandpumped, the line 
must be kept dry in order that no oil 
can whip from the line into the lake. 
A tank is provided on the well floor into 
which the sandpump is carefully 
dumped. As a final precaution against 
contamination of the lake with oil, the 
rig floor must be continuously wiped 
dry of all spilled oil. ° 

Most of Ashland’s wells drilled in 
the lake were completed in 1950. Aver- 
age depth of the wells is from 3800 ft 
to 4200 ft and all of the wells are now 
produced by pumping. 

Well treatment operations performed 
on the wells must also follow the same 
rules of caution imposed in well serv- 
icing jobs. Trucks and other equipment 
are loaded on barges which are grouped 
around the well being treated. In a re- 
cent job, a well was fractured with a 
sand-water mixture, using water 
pumped directly from the lake. The 
treatment resulted in an increase in 
production from the well from 7 to 17 
bbl per day. 

As a result of the extreme caution 
with which the jobs are performed, the 
average working time usually runs 
from two to three days. But, the jobs 
can definitely be interesting, especially 
if the fish hooks are kept well-baited! 


x** 
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THE 


PART 2 


Proration and the 
Petroleum Engineer 


LECTURES OF THE 


The engineer has emerged as an 


authority in deciding prudent proration 


practices. Future of oil conservation 


is in his hands. Here are a few rules 


for the engineer at proration hearings 


John E. Garrett, Senior Reservoir Engineer, Atlantic Refining Company, Dallas, Texas 


ONCE UPON A TIME there was a 
land inhabited by people who were well 
and prosperous because this land was 
rich and wild game was abundant. But 
while these people prospered, they were 
nevertheless unhappy because there 
were so many things to do and so many 
sights to see in this great land that they 
did not have the strength to do them 
all. Then one day a great discovery 
was made. There was in this land a 
strange bird never before thought of. 
This bird was not nearly as delicious 
as pheasant nor did its feathers make 
pillows as soft as down—but instead 
this bird possessed a wonderful magic 
so that whosoever tasted it acquired the 
strength of many men, So it was that 
this bird was in much demand. 

Now these birds lived together in 
large coveys but, unlike other game, 
they could make themselves invisible. 
However, once any one of them was 
killed, their power to become invisible 
was lost, and they would then become 
easy prey for the hunters. 

And so it was that the hunters in this 
land went about with large guns shoot- 
ing wildly here and there in an attempt 
to kill these invisible birds. Upon doing 
so, the hunters from near and far would 
come to participate in the shooting— 
and in each one’s effort to bag as many 
birds as he could, the entire covey 
would be quickly slaughtered and much 
waste would occur. 

And it came to pass that this bird 
was named Petroleum. 

Now this is a fable but, like all 


fables, it also tells a true story. This is 
really the story of our early oil indus- 
try—an industry that had its begin- 
ning on August 27, 1859, when Colonel 
Drake discovered oil. 

As in the fable, much waste has oc- 
curred in our business—a waste that 
went almost unrestricted until prora- 
tion came into practice in 1930—just 
28 years ago. However, in its relatively 
short life, proration work has increased 
until it is now estimated that over one 
million engineering man-hours are 
spent in this manner yearly. About half 
of this time is expended on Texas pro- 
ration, where last year about 2700 pub- 
lic proration hearings were held before 
the Railroad Commission in Austin 


PRO- 
RATION 


What Is Proration? 


What, then, is the thing called prora- 
tion that requires so much time? As far 
as I know, there are no text books on 
the subject. There are no courses of- 
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fered on it in college. Many young 
men when they begin work, know very 
little about the subject—or, at least, 
they rarely know that the petroleum 
engineer is vitally concerned with it. 

Proration is the short name given to 
the conservation practices of proration 
and regulation. 

Regulation is the name applied to 
the system or collection of state-en- 
forced rules, procedures, and methods 
that each oil operator must follow 
Each oil-producing state has a number 
of these regulations requiring such 
things as: 

1. Locating of wells a certain distance 
from lease lines, 
Proper plugging of wells, 
Use of blowout preventers while 
drilling, and 
Filing of various reports 

Proration is a system or plan that 
must be inaugurated whenever the pro- 
ducing capacity of our wells exceeds 
our ability to use the oil or gas. When 
this happens, our market demand must 
be prorated out to—or divided among 

all of the wells in the state. Market 
demand is an estimate of the amount 
of oil that can be used or sold. In other 
words, if all of our refineries, chemical 
plants, purchasers, and so on, are able 
and willing to buy 3,000,000 bbl of oil 
per day from Texas, we say that the 
market demand for Texas oil is 3,000, 
000 bbl per day. It is up to the conser 
vation commission of each state to de- 
vise a method or system of apportion- 
ing this market demand fairly and 
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HALLIBURTON 
TOOLS AND MATERIALS 


Call Halliburton Cementing Services to help establish the begin- 
ning and existing life of your well, through the use of “patterned” 
tools and materials specifically designed and developed for your well 
requirements. 


For more than 34 years Halliburton has set the standard for 
primary and remedial cementing operations. Flanked by a staff of 
Research Technicians and a skilled corps of cementing specialists 

. long experienced in field problems and operations. . . Halliburton 
has successfully brought forth the most scientifically developed 
precision tools and highest quality materials in the industry 
helping to aid the production life of your well 


Choose the best equipment money can buy — Choose Halliburton 
call our nearest field representative 


HERE ARE SOME HALLIBURTON TOOLS and MATERIALS... 


that can help get the most out of your well 


FULL-FLOW PACKER SHOE 


A packer type cementing shoe especially designed to help protect 
weak formations while cementing tubing or casing in new or old 
cased or uncased oil, gas or water injection wells. Particularly useful 
in old wells before fracturing or treating as an aid to improving 
production where there is no casing in the hole... tubing or casing 
is first cemented, well fractured or treated later. No internal parts 
remain in the tubing or casing to be drilled out... reducing drilling 
fluid damage to formation and costly “drill-out” time. 


TUBING CENTRALIZER 


Placed on tubing strings in deep wells for protection against wear 
on tubing and collars when the string is frequently pulled and then 
re-run; also when tubing is used as a production string or in 
water injection wells, these tailored centralizers help to center 
tubing in bore hole and allow better placement of cement around 
PACKER SHOE | the tubing string. 


TUBING 
CENTRALIZER 


FULL-FLOW 
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HALLIBURTON “SLIM-HOLE" CENTRALIZER 


Patterned for specific slim hole sizes drilled or for 
liners run inside casing... made of high strength spring 
steel, tailored and preformed... most desirable where 
clearance between string being cemented and the slim 
hole or casing might allow cement to channel. 


HALLIBURTON FORMATION PACKER SHOE 


Installed on the first joint of casing string, this Packer 
Shoe protects low pressure formations below from cement 
contamination... floats in and guides casing to bottom 

equipped with Super Seal Back Pressure Valve to 
keep slurry from backing-up inside casing. Circulation 
may be made through shoe until packer rubber is 
expanded and set. Special Plug and Baffle Set may be 
used when bottom cementing plug is desired or cement is 
to be left in casing one or more joints above packer shoe 


ote 


HALLIBURTON ROTO WALL CLEANER 





Removes mud cake from walls of a drilled hole by 
rotating casing before cementing the surface, inter- 
mediate or production strings to minimize precautionary 
or remedial squeeze jobs permits a free-flow of fluid 
while running casing, circulating and cementing 
eliminates disturbance of mud cake when running casing 
reducing lost circulation problems decreases the 
hazard of “sticking casing” off bottom distributes 
cement around casing more evenly by rotating action of 
the spikes. These are a few advantages of using 
Halliburton Roto Wall Cleaners prove them yourself 
on your next casing cementing job 


HALLIBURTON POZMIX-CEMENT 


Thousands of jobs in many varied applications attest 
to the value of this high-performance cement that is 
superior to portland cements. Resistant to sulfate and 


salt water Corrosion lower in cost — easier to pump 


easier to perforate —less permeable and more durable 
Provides precision control and excellent results in widest 
range of cementing problems 


CEMENTING SERVICES 


HALLIBURTON OIL WELL CEMENTING COMPANY DUNCAN, OKLAHOMA 


"“4QOQQR FO WALCLLISCGOVURTON FOR LEABSC RS HEP 
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Another reason 
why it pays 

to buy the mpe 
with the... 


PERFORMANCE PROPERTIES AND SETTING DEPTHS 
LIGHTWEIGHT GRADE E DRILL PIPE 








YOUNGSTOWN 
DRILL PIPE 


Extends drilling deptr., 
reduces hoisting loads 25% 


API Counter-bore Weld 


-—with your present rig 


Jj 


Now, Youngstown provides a lightweight drill 
pipe that will substantially extend your bidding ee 
range. You can bid and get those deeper drilling American Straight Grip 
contracts—without any changes in your pres- 


ent rig. 
You get more rotating hours with this Orange Pe, 
Band pipe. From ore through final inspection, ; 
— — Se 


it is manufactured to rigid drill pipe speci- 
fications . . . not a tubing substitute. 
On a 10,000-foot hole, a string of 
415" 

tons lighter than 4'»"’ regular drill 


pipe—because it’s 2.85 pounds lighter 
per lineal foot. This méans longer drill 


strings without increased weight 
. ee he been eo ame —_.. \ 5 | 


lightweight drill pipe is 14% Welded 


Since a larger ID is used, hydraulic 

efficiency (on a 10,000-foot string, 16.7% .. 
less pressure drop in drilling fluid column Saath iii 

is improved for longer slush pump rod and Shrink-Grip “Wide Open” 
bearing life... plus a lowering of horsepower 
requirements. 
Get those additional contracts now. 
See your Youngstown man to- 


day for the complete story on 
OO ee ee wae eee —— ») 


the pipe with the Orange 
Bands — or write direct Sfcahes Seal C 
. ug Ss 7 srt 
to our Home Office for aaa ° 
additional information 
The Youngstown Sheet and Tube Company Youngstown Lightweight Drill Pipe 


Youngstown 1, Ohio Is Available Threaded or Plain End, Internal or Exterr 
for Attachment with Above Tool Joints 


SEAMLESS DRILL PIPE +» CASING + TUBING 





equitably among all producing oil wells 
in the state. This system is called pro- 
ration. 

Every oil-producing state has cer- 
tain laws passed by the legislature, 
whereby some agency is set up and 
empowered to do certain things in 
order to conserve our national re- 
sources (oil and gas) and also to pro- 
tect correlative rights. This agency is 
usually referred to as the conservation 
commission. In Texas, it is called the 
Railroad Commission 

It is this commission that promul- 
gates the rules to prevent waste of our 
oil and gas and to protect equities, It 
publishes these rules and from time to 
time holds hearings to permit excep- 
tions to these rules, or to add to them 
For those of you who have not sat in 
on a hearing, it is somewhat like a trial. 
The conservation commission is the 
judge — the various oil companies are 
the plaintiffs and the defense. 

These hearings are usually less for- 
mal than a trial; however, the amount 
of informality varies. The Texas hear- 
ings are quite informal while those in 
Kansas, for instance, approach the for- 
mality of a true trial. The witnesses at 
the hearing are generally engineers or 
geologists. Lawyers are usually present 
to direct the examination of witnesses, 
to cross-examine, and to make state- 
ments on behalf of their clients 


Objectives 
rhere are three primary objectives of 
proration. They are: 


1. To prevent waste, 


lo provide equity or to protect cor- 
relative rights, 


lo provide incentive for continued 
exploration and efficiency in the in- 
dustry. 


Waste 

One example of waste that can be 
prevented through effective regulation 
is oil stored without the aid of tanks. 
The commission can prevent the use 
of earthen pits for the storage of oil. 
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FIG. |. Part of the Cushing oil pool in Oklahoma shows the effect of “line fights” resulting 


from ineffective well spacing regulations. 


This rule prevents waste caused by: 
(1) Evaporation, (2) fire, (3) seepage 
into the ground, and (4) pollution of 
fresh water. 

Another example of waste involves 
proper casing requirements, use of suf- 


ficient mud laden fluids, and blowout 
preventers, Our modern rules and regu- 
lations make certain requirements 
along this line; however, no amount of 
regulation will prevent the occurrence 


TABLE 1. Statewide Well Spacing 


Distance fron 


Arkansa 


Louisiana 


Mississippi oil 
gis 
New Mexico —oi 
as 
Oklahoma? 
Texas 


NOTE ? Below 3000 ft. 
‘ Below 2500 ft. 
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lease lines 
fe 


Distance 
between wel 


Specified 
density 


icres well 


of the unforeseeable and completely 
eliminate blowouts. 


Well Spacing 

Another example of waste can be 
seen where wells are drilled too closely. 
This practice can cause underground 
waste in addition to the tremendous 
waste of money. Most states now have 
certain minimum well spacing rules. 
An example of spacing requirements of 
various states is seen in Table 1. 

In connection with the improper 
spacing, look at a map of part of the 
Cushing, Oklahoma, oil pool (Fig. 1). 
This is a real-life case of well spacing 
in the absence of effective regulation. 
Here “line fights” are well illustrated. 
Wells are drilled very closely along the 
lease lines while the interior of the 
leases are undrilled. 

For a better feel for proration and 
regulation, read some of the books 
written about the early history of our 
business. One that I would recommend 
is “United States Oil Policy” by John 
Ise. After a little reading, you will 
clearly see that while the birth of the 
oil industry occurred in 1859, prora- 
tion or regulation did not begin until 
some time later. 

[he biggest reason for the lapse in 
time before effective proration came 
about was ignorance, People did not 
understand the nature of oil and gas. 
They used to believe that oil was in 
the earth as a river or lake, extending 
under and flowing beneath large areas. 
A tale was told of a driller who lost his 
watch down a well in Pennsylvania and 
years later found it in the oil flowing 
from a well in Texas. 


Rule of Capture 
It was in this atmosphere that the 
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For Dual String Completions - Flowing or Pumping 


> Use GUIBERSON'S RETRIEVABLE 
TYPE RD PACKER 


This cleanly designed, rugged packer is an outstanding 
Guiberson development for dual string installations in wells 


of any depth. 


Outstanding in performance because it operates perfectly 
with both zones flowing, high or low differential pressure; 
with either zone flowing, the other zone pumping; with both 
zones pumping; with either or both zones on gas lift; or 


for multi-zone injection — gas or water. 


Outstanding in advantages because it completely isolates 
each zone from the other and from the casing; provides full 
opening long string to lower zone; permits either string to 


be pulled or run separately. 


Guiberson’s RD packer does complex dual zone jobs so well 
that operators tell us it’s their best investment for dual 
string production. Ask your Guiberson representative about 


installation and auxiliary equipment recommendations. 





Guiberson’s RD packer has smooth operating dovetail slips 
of heat-treated alloy steel. Packing rubber is one-piece sleeve 
type will not vulcanize in the well, made of Guiberson’'s 
special oil and gas resistant compound. You can get the RD 
packer with or without anchor, and a choice of stingers 
plain or with snap-ring. Piston slips have extra large grip 
ping area, are heat-treated alloy steel and keyed to anchor 
body up to maintain proper alignment. Get the Best 
Get Guiberson 


é r-—" at= 


UIE . 
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UIBERSO 


Type RD Packer with Anchor 
and Plain Stinger 
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“rule of capture” was first applied to 
oil and gas by an 1889 opinion of the 
Pennsylvania Supreme Court. 

This opinion was the first to classify 
oil and gas, as well as water, with wild 
animals or birds which belong to and 
are the property of the hunters who 
capture them. The court said, “Water 
and oil, and still more strongly gas, 
may be classed by themselves, if the 
analogy not be too fanciful as minerals 
ferae naturae. In common with ani- 
mals, and unlike other minerals, they 
have a power and tendency to escape 
without the volition of the owner. They 
belong to the owner of the land and are 
a part of it so long as they are on or in 
it and are subject to his control; but 
when they escape and go into other 
land or come under another’s control, 
the title of the former owner is gone.” 

If this rule were applied as many 
people think it was intended, it would 
mean that as a practical matter the 
ownership of the oil after it has already 
been produced must belong to the per- 
son who produced it even though in- 
advertently some of it originally was 
sitting under a neighboring tract of 
land. 

Unfortunately, however, this rule has 
been applied to permit every land 
owner or his lessee to drill and produce 
as he pleases in order to capture for 
himself all production obtainable from 
his wells without restriction beyond the 
requirement that he confine his activi- 
ties to his own land. In fact, it would 
seem that many people would prefer to 
hunt wild game (including oil and gas) 
without a license. 

They don’t want a game warden— 
nor bag limits — nor hunting regula- 
tions to forbid poaching. 

Under the early atmosphere just de- 
scribed many wasteful practices could 
occur. Also, it would be difficult to ob- 
tain very much unanimity on matters 
of equity that are inherent in any pro- 
ration system. 


Well Plugging 

Of the two conservation practices, 
regulation initially met with less resis- 
tance than did proration. Sometime 
before 1900, several eastern states 
passed laws to regulate the plugging 
and abandonment of dry holes or de- 
pleted oil wells. These were probably 
the first rules of regulations adopted in 
an attempt to decrease waste. Begin- 
ning with these early rules for regula- 
ing the plugging and abandonment of 
oil wells, more and more rules were 
added, all designed at less wasteful 
practices. 

It may seem odd to people today that 
it was necessary to pass some of the 
rules that they did, because a good 
many of any state’s statewide rules and 
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regulations along this vein are only 
what a prudent operator would do any- 
way. A person might think, “Why is 
it necessary for the state to require 
that I not store my oil in an earthen 
pit, when everyone knows that it is 
wasteful?” However, if you will read 
some of the earlier accounts of the oil 
and gas industry in the United States 
and the tremendous waste that was in- 
volved, it becomes apparent that the 
industry was not always as safe and 
prudent-minded as it is today. There 
are numerable accounts of rivers and 


creeks having been covered with oil 
which was accidentally ignited, with 
the result that considerable areas were 
burned, including bridges and even 
towns. 

The first proration law was enacted 
by the Oklahoma Legislature of 1915. 
This law provided that when the full 
production of a field could be had only 
under conditions constituting waste 
(the definition of waste included the 
production of crude oil in excess of 
transportation or market facilities or 
reasonable market demand), the pro- 
duction would be limited to the amount 
that could be produced without waste. 


It ulso provided that each well within 
a pool, when production was so limited, 
was to be allowed to produce its pro 
rata part of the allowed production 
from that pool. Further, it provided 
that the market demand for the state 
was to be equitably divided between 
pools within the state. 

Immediately following the passing 
of this law, however, World War | 
caused such a demand for oil that this 
act was more or less dormant in its 
application until the late 1920's or early 
1930's. However, in 1930, and follow- 
ing the discovery of the great East 
Texas field, Texas and other states 
joined Oklahoma in passing a market 
demand statute which limited produc- 
tion to market demand. Thus, 1930 is 
actually the beginning of proration. 

Much progress has been made in the 
past 100 years and many concepts have 
changed. Now we know that oil doesn’t 
run along in caverns—instead it oc- 
cupies the pore spaces in reservoir 
rocks. There isn’t any appreciable fluid 
movement within the reservoir until 
man drills a well into it and starts pro- 
ducing. So as far as our concepts of 
oil and gas itself are concerned, we 
currently have no great differences. 

Our concept as to who owns this oil 
and gas, or our concept of rights with 
respect to this oil and gas, is not so 
clear. In the beginning the “rule of 
capture” determined our rights. Petro- 
leum, it was said, was so “flighty” that 
no one owned it but everyone had a 
right to capture as much of it as he 
could so long as he generally restricted 
his surface activities to his own leases 

Now, most states have the “in place” 
theory of ownership, making petroleum 
ownership similar to coal and other 
hard minerals. Therefore, the rules 
regulating the production from each 
pool are supposed to provide each 


TABLE 2. Basis of Proration Decisions 


Subject 


Spacing 


Basis of Decision 


Reserves, economics, reservoir continuity, economic well 


producing limit. 


Allocation formula 
formulas. 


MER 


in reserves. 
Secondary recovery 
Unitization 


Cement setting time 


In-place reserves, lease reserves under various allocation 


Realistic rate of production that will not cause a decrease 


Reserves under various methods of operation, economics. 
Reserves, economics, equities, compliance with state laws. 


Strength versus time for cements, adequate cement 


strength to prevent breakdown. 


Depth of surface casing 


Dual or triple completions 
policing. 


Spacing exception 


Depth of fresh water (electric log interpretation) 


Pay quality and quantity at location, reserves, economics. 


Pay quality and quantity at location, reserves, economics. 
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Low labor and handling costs. . . 
Efficient, maintenance-free service 
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PORTABLE PIPING 
of ALCOA ALUMINUM 


for water supply systems - gathering systems - 
gas lines - tank battery piping - vent lines 
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When your piping services call for lines that must be installed or moved fre- 
quently, portable piping of ALcoA”’ Aluminum is your best bet. Here’s why: 
It's portable—More aluminum pipe can be carried per truck. Fewer trucks are 
needed for every job. Each workman easily can handle several standard lengths 
of aluminum pipe at one time. Large quantities of pipe can be laid by small 
crews in a minimum number of man-hours. 


It's economical—Low labor and handling costs, added to its long service life, 
make ALCOA Aluminum Pipe less expensive than other piping on an installed 


cost-per-foot basis. W.... } 
' ' 

. . . : | ALCOA 
It's strong and durable—Thin walled Atcoa Aluminum Pipe has very good v4 
mechanical properties. Properly used, it will handle adequately most pressures 
encountered in temporary lines. It provides good resistance to mechanical 
damage. And the excellent natural corrosion resistance of aluminum eliminates 


costly maintenance and replacement under severely corrosive operating conditions. 


ALCOA Aluminum Pipe and quick couplings of aluminum are available 
through most major oil field supply companies. You'll find the one nearest you 
listed in the Yellow Pages of your telephone directory. Your local distributor 
can furnish you with detailed literature containing complete specification data 
on ALCOA Aluminum Pipe. Or, you can obtain that literature by writing 
ALUMINUM COMPANY OF AMERICA, 918-M Alcoa Building, Pittsburgh 19, Pa. 
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owner with the opportunity or right to 
produce his recoverable oil in place. 
However, between this theory and the 
stock tanks, there is considerable con- 
fusion and disunity 

For some reservoirs there ts no real 
istic allocation rule or allowable for- 
mula that will enable each owner to 
produce the recoverable oil beneath 
his land. In fact, in some fields there 
isn't even a conceivable formula that 
will do this short of field-wide unitiza 
tion. As yet, we do not have these 
unitization facilities. As a result, there 
is a large chasm between what a lot, 
but not all, of the people in our busi 
ness feel our rights are and what we 
actually received. We seem to be in an 
era of a modified rule of capture. But, 
if this is so; and, therefore, oil and gas 
is still like wild game, we can at least 
suy we now have game wardens—the 

servation commissions. We have 
bag limits—that is proration. We have 
regulations to prevent “poaching.” The 
rule of capture is not extinct, but prora- 
tion and regulation are not yet per 
fected either, 

What is proration going to be like 
in the future, and what are engineers 
going to have to do about it? 

Good engineering is the basis of con- 
servation, and the petroleum engineer 
is therefore the backbone of proration 
and regulation, both in theory and prac- 
tice. This can be seen by Table 2, a 
chart listing some of the principal sub 
jects that must be dealt with in pro 
ration. On the right-hand side of the 
chart is shown the basis of making a 
decision with respect to each subject 
shown on the left. You can readily see 
that these determinations may require 
the use of every petroleum engineering 
fundamental you will learn here in 
school 

At some time in the future, you will 
piobably be asked to make recommen 
dations on or to determine the proper 
spacing on which a field should be de 
veloped. In other words, how far apart 
should we drill the wells? To determine 
this you are going to have to determine 
the amount of reserves that may be re- 
covered by average wells on various 
spacings; the economics of develop 
ment On various spacing patterns; the 
continuity of the producing sand, and 
on occasions recovery as affected by the 
economic producing limit of wells. 

In the realm of well spacing you 
may be shocked the first time you have 
anything to do with it by a misconcep- 
tion still widely indulged in. This con- 
cept is that a well in a pool has a 
specific and finite drainage area. You 
will be bluntly asked, “How large an 
area will a well drain in this reservoir 
or that reservoir?” Your engineering 
background will make you want to re 
ply that one properly located well will 
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drain, not only the entire oil and gas 
accumulation but also the entire aquifer 
if given sufficient time. This answer 
may rouse skepticism in some people, 
so as a result we say, “A well will drain 
in excess of 40 acres,” or “in excess 
of 80 acres,” or “in excess of 640 
acres,” depending on how far we are 
willing to step out in our development 
program and how economical or uneco- 
nomical the wells are. 


Your Recommendations 


You will also probably be asked to 
make a recommendation on, or deter- 
mination of the proper formula to be 
used to allocate the total field allow- 
able fairly and properly among all 
wells drilled within it. To do this you 
must make determinations as to what 
producing rates will prevent drainage 
of your company’s or client’s property. 
This requires knowledge of the pool's 


producing mechanism and the amount 
of products in place under each lease. 

You will also be expected to make 
recommendations concerning the MER 
(or maximum efficient producing rate ) 
for a pool. Here again you will en- 
counter a misconception that may 
bother some of you. This is so because 
a majority of the reservoirs discovered 
have no realistic MER at all. These 
are the solution gas-drive reservoirs 
However, for some pools and especially 
the water-driven ones this determina 
tion can be meaningful. For these a 
reservoir study will have to be made 
to predict the reserves of the reservoir 
as affected by different rates of pro 
duction. For instance, you may have a 
field that has a limited water drive 
such that if the rate of production of 
the field were limited to 1000 bbl of oil 
per day, the water influx would essen- 
tially keep up with production and 
would thereby maintain pressure at a 
level that would not cause a loss of oil 
recovery. 

You will also be expected to make 
recommendations of or to determine 
what plan of secondary recovery opera- 
tions may be feasible for a reservoir. 
In this connection you will be called 
upon to demonstrate to the appropriate 
conservation commission that your 
secondary recovery plan is necessary 


and desirable, will increase the recov- 
ery of oil and/or gas, will prevent 
waste, and is economical; and, that they 
should therefore permit its inaugura- 
tion. 

All these problems require hearings 
before the various conservation com 
missions. As stated perviously, a hear 
ing is similar to a trial. The conserva- 
tion Commissioner or One or more ol 
his staff presides at the hearing. The: 
will be a stenographer present who 
takes down verbatum everything said 
When the hearing is over, the steno 
grapher types a transcript of the hea: 
ing for use of the commission. Copies 
of this transcript can also be purchased 


The Hearings 


[hese hearings are open to the pub- 
lic sO anyone may attend. Hearing 
dates and subjects are advertised in 
newspapers, and in addition those peo 
ple known to have an interest in the 
hearing are sometimes mailed a notice 
of the hearing which sets out the time, 
place, date, etc, 

Anyone who wishes to give testi- 
mony at these hearings is sworn in as 
at a trial. The witnesses are the so- 
called “experts” and are usually engi- 
neers and geologists. 

Most companies will have their 
witnesses presented by an attorney who 
also may cross-examine other witnesses 
and make statements. 

It is the engineer’s job to plan and 
prepare for these hearings and to be an 
expert petroleum engineering witness 
at the hearing. 

In preparing for such a hearing, the 
presentation can be broken down into 
three phases. During the first phase it 
is necessary for the engineer to acquaint 
the commission (or the examiner who 
represents the commission) with the 
pool involved and the problems at 
hand. The engineer must keep in mind 
that the commission may be quite un- 
familiar with the field. I don’t mean to 
imply any laxity by the commission 
but rather that your field will probably 
be a newly-discovered one about which 
the commission has had little oppor- 
tunity to become acquainted, and sec- 
ondly, even if it isn’t a new discovery, 
it is rather impossible for a few people 
to be intimately acquainted with hun 
dreds or thousands of fields. 

The second phase of the presentation 
is to make your request or recommen- 
dation as a remedy or as a solution for 
your problem. 

The third phase of the hearing is to 
prove that your recommendation is 
sound. 


An Example 


As an example, if you wish to re- 
quest that the commission establish an 
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order requiring that all wells within 
field “X” be drilled on an 80-acre pat- 
tern, the first part of the hearing is con- 
sumed in familiarizing the commission 
with the field and its reservoir and 
producing characteristics. In other 
words, you advise them of the type of 
structure you have, what the porosity 
is, what the permeability is, how thick 
the pay is, where it is located and any- 
thing else that is necessary to famil- 
iarize the commission with the field. 

The second part of the hearing is 
your recommendation to the commis- 
sion that to prevent the drilling of un- 
necessary wells and to enable orderly 
development, it is necessary to limit the 
drilling in this field to 80 acres per 
well. 

The third phase then of the hearing 
is to prove to the commission that a 
well will efficiently recover the oil from 
each 80-acre tract. Of course, the third 
phase is where the engineer earns his 
money. He must fall back on engineer- 
ing fundamentals and prove that all of 
the recoverable oil will be obtained by 
one well on 80-acre spacing. 

In this example it may be that there 
are some other parties interested in the 
deal that disagree with your recom- 
mendations as to proper spacing in the 
development of the field. In this case, 
it is likely then that an attorney for the 
opposition will cross-examine you in 
an attempt to tear down or to under- 
mine your positive testimony. This is 
the cross-examination phase of the 
hearing. After the attorney for the op- 
position has completed his cross-ex- 
amination, it is then in order for your 
attorney to redirect some questions at 
you in an effort to clarify some of the 
bad impressions that the opposition 
may have planted in the commission’s 
mind during the cross-examination 
phase. 

In controversial hearings such as 
this, the opposition may elect to pre- 
sent testimony. In this case the witness 
for the opposition will take the stand 
after all of the witnesses for the appli- 
cant have finished and this witness will 
then present his side of the case. After 
the witnessses for the opposition have 


The Author 


concluded, the attorney for the appli- 
cant cross-examines the witness for the 
opposition and following this, the at- 
torney for the opposition may have 
some redirect examination of his wit- 
ness to cover up some of the holes that 
may have been picked in his testimony. 
After the parade of witnesses has been 
completed, the attorneys or the spokes- 
men for each side sum up their case, 
much as is done in court. The com- 
mission will usually take the case under 
advisement, take it back to their office, 
read the transcript that has been taken 
at the hearing, study it, and in due 
course make a decision and issue an 
order. 


Proration Importance 


It is natural for most people to get 
the idea that their work is more im- 
portant than it may really be. I guess 
that I am no exception because I feel 
that proration is going to be one of the 
most important keys to the future suc- 
cess or failure of the oil industry in 
the United States, 

There has been considerable thought 
the past year or so that the United 
States has greatly overdrilled its oil 
fields. With the proration system we 
have been using—whereby an incentive 
is given for drilling more and more 
wells — the result has been that too 
many wells have been drilled in an at- 
tempt to increase or maintain one’s 
position in the limited market for petro- 
leum. The result is that the cost of 
producing and drilling for petroleum is 
so high in the United States that we are 
not competing, economics-wise, with 
petroleum from the Middle East or 
South America. One example of this 


Table 3. 


Pro- 
Daily duction 
per well 
duction (BOPD 
(BOPD) well) 


Producing _—pro- 
oil wells 


Texas 173,959 
Louisiana 19,968 
Middle East 

(Six Nations) 776 


2,975,000 
818,000 


3,505,000 


John E. Garrett is senior reservoir engineer in 
charge of proration and unitization for the 
Atlantic Refining Company in Dallas, Texas. 


He received his BS degree in mechanical engineering 


in 1949 from Oklahoma Institute of Technology 
of Oklahoma A&M College, and has been 
associated with the reservoir engineering group 
of Atlantic since graduation. He is a registered 
professional engineer and a member of the AIME. 


may be seen by the fact that if all of 
the wells that have been drilled in 
Texas were evenly spaced, there would 
now be one well for every 384 acres in 
the entire state. Excluding these coun- 
ties where no oil or gas has been found, 
the density would be one well per 250 
acres. 

Table 3 also illustrates U.S. over- 
development as compared with the 
Middle East. You will note that the six 
nations in the Middle East produce 
more each day than Texas with only 
776 wells, or 4% of 1 percent of the 
number of wells in Texas. 

To enable our industry to remain 
healthy and competitive in the future, 
there must be a proration system that 
will make it unattractive to want to 
drill on unnecessarily close spacing. 
We can legislate all we want to forbid- 
ding close spacing, but it won’t work 
until we provide the incentive to do 
otherwise. 

This system must be one that will 
prevent an operator (not by rules but 
by economics) from drilling a pool on 
40-acre spacing when 1000-acre spac- 
ing would do. This same system must 
also make it unattractive for an opera- 
tor to want to drill on a small tract if 
such well is unnecessary to produce the 
reserves from the pool. If we need to 
drill only a small fraction of the num- 
ber of wells we do today to get the 
same amount of reserves, surely we 
could produce this oil more cheaply. 


End of the Fable 


Let’s finish the fable told at the 
beginning. You will recall that the first 
part of the fable told the story that 
waste was occurring. The rest of the 
fable could be told like this. 

In this land where there were many 
wise leaders who, upon hearing of the 
wasteful slaughter of their new-found 
game, established rules for the hunters 
to follow. One of these rules said, “For 
each gun that ye have, ye shall shoot 
but five birds each day.” And so it 
came to pass that these precious birds 
were never again needlessly killed and, 
for a while the people in this land grew 
stronger and stronger and they were 
very happy. 

Meanwhile, the hunters were buying 
more and more guns to shoot more and 
more birds until one day there were so 
many guns in the land that the wise 
leader could only say, “For each gun 
that ye have, ye shall now shoot but 
one bird each day.” Again the people 
of the great land became unhappy and 
they said unto each other, “What shall 
we do?” 

I wish I could finish the fable for 
you. Will the last verse present a happy 
ending or a sad one? Perhaps writing 
the last verse will be your job. It’s a big 
challenge! kk * 
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YOUR SUPPLY STORE 


On the loading docks of your 

supply store gather the customer, 

supply house man, Baash-Ross sales engineer 
and the superior equipment that have aided the 
oil man in developing today’s efficient drilling 
and production methods. An integral part of the 
American oil field system, your supply store 


strives to have conveniently at hand every item 
needed by any oil field worker for his job. 
Working with your supply store are well trained, 


capable representatives of recognized manu- 


facturers of quality oil tools such as Baash-Ross 





These representatives add specialized local serv 
ice on their particular equipment to the con- 
venience of local stocking by the supply store. 
Together they provide you with the best equip 
ment and service available to any industry in 


the world today 


So when you need slips, rotary bushings, safety 
clamps, spiders or other drilling and production 
equipment, call your nearby Baash-Ross repre 
sentative and meet him at your convenient 
supply store for complete stocks and superior 


service 


NEW 1959 CATALOG NOW AVAILABLE! Get your copy by writing to 
P. O. Box 1348, Houston 1, Texas. 


BAASH-ROSS DIVISION 
OF JOY MANUFACTURING COMPANY 
GENERAL OFFICES: 5306 CLINTON DRIVE, HOUSTON, TEXAS 


AREA OFFICES FOREIGN OFFICES 


MONTE CARLO, MONACO; MEXICO CITY, 
MEXICO; GREENOCK, SCOTLAND; LONDON 
ENGLAND; PARIS, FRANCE; CARACAS, VENEZUELA; 
BUENOS AIRES, ARGENTINA: RIO DE JANEIRO 
BRAZIL; TEL AVIV, ISRAEL; TOKYO, JAPAN 
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AJAX DPC-230 Integral Engine-Compressor 
Twin power cylinders 13'4 Bore, 16 Stroke Rated 230 HP at 360 


RPM continuous duty 
Twin compressor cylinders — various sizes and 1, 2, 3 or 4 stages as re 


quired 


for GAS PRODUCERS 


In Gas Gathering and Boosting, Gas Lifting and Secondary Recovery 


for REFINERIES, 
PETROCHEMICAL and 
GASOLINE PLANTS 


In Vapor Recovery and Recycling Operations 
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Horizontally opposed engine and compressor 
cylinders (shown in illustrations). 
Crankthrows of opposing cylinders set at 
180° apart (illustrated in line drawing). 
Oversize crankshaft with 3 main bearings of 
the renowned Ajax heavy-duty, anti-friction 
type. 

Massive flywheel. Moderate speed. 
Compressor cylinders of suitable bore, stroke 
and 1, 2, 3 or 4 stage operation available for 
every requirement. Note convenient accessibility all 
Completely self-contained and mounted, except round both compressor cylinders 
for cooling unit, on a single skid-type steel base 
for easy portability and installation. 

Utmost accessibility of all engine and compres- 

sor parts for easy adjustment and repair. 

Conveniently located scrubbers and traps, sim- 

plified piping and minimum connections facil- 

itate transportation, installation and mainten- 

ance. 

Built-in dependability and “Tell-Tale” safety 

controls permit long-time, unattended operation 

such as in gas gathering. 

Heavy-duty construction typical of Ajax en- 

gines and pumps. 
Unique parts interchangeability within each Li] 
unit and with Ajax Model DP-115 Gas Engines. a 
Parts availability from Distributors’ field stocks. OF 
Y 


Field service provided by Distributors’ field or- 
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ganizations in conjunction with Ajax service ‘| 


personnel strategically located throughout the 
oil fields. 


The speciol design cronkshoft, roller bearings, other 
unique feotures ond heavy-duty construction ore oppor 
ent in these cross sections 
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For additional information send requests to 

AJAX IRON WORKS Oil Field Distributors 
21 North Center Street e BETHLEHEM SUPPLY CO., Tulsa, Okla 
Corry, Pennsylvania e@ THE NATIONAL SUPPLY CO., Pittsburgh, Pa 


Since 1877 





Completely dependable 


The superior performance of W-K-M pro- 
duction valves is attested by the experi- 
ence of users 


These valves have earned a reputation 
that inspires confidence throughout the 
world. Field men recommend them; eng 
neers specify their use 


W-K-M valves set industry standards for 
design reliability easy operation 
and long-range economy 


On hand at your supply store 


The most used sizes of W-K-M gate 
valves are carried by supply stores every- 
where. Special sizes and special designs 
are produced as you need them 


WRITE FOR CATALOG 200 
which describes W-K-M 
Through-Conduit Gate Valves 
for oilfield services. 


Practical advantage of 
W-K-M’s Cuctive Engineering: 
On-the-line overhaul! 


Fast, easy overhaul of W-K-M Gate Valves while 
on the line saves you time and money and contributes 
to the overall efficient performance and long-range 
economy that W-K-M valves are noted for. 

Other benefits include parallel expanding gates, 
controlled force seating, free flow through the valve 
without any more turbulence or pressure drop than 
through a smooth-wall pipe, Teflon seat inserts (in all 
valves up to 5,000 psi working pressure), and super- 
finished stems. 


Available in standard types, balanced stem*, re- 
cessed body, dual and triple completion types. Sizes 
range from 112” through 7” for pressures ranging from 
500 to 15,000 psi working pressure. 


* Illustrat 1 above right 
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This is a view of Reynolds Aluminum 
Pipe stocks in the equipment yard 
an especially interesting part of a 
National Supply Store you should 
see more often. You can closely in- 
spect this pipe, Spang tubular goods 
and other quality products as fre- 
quently as you choose, because you're 
always welcome in our equipment 
yard area, store, warehouse or pump 
shop. The doors and gates are always 
open, and it will pay you to walk in 
and get better acquainted with our 
store people and the stocks they offer 
We've built counters in the fronts of 
National Supply Stores for conveni- 
ence—not as barriers 
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Reynolds Aluminum Pipe is typical of the line of quality major equipment distributed through National's 130 stores 


Have you shopped here lately? 


As you walk back and around, 
you'll see products like this Reynolds 
Pipe, Rockwell-Nordstrom valves, 
Tube-Turn fittings, Ajax Engines, 
Oilmaster Pumps and Link-Belt 
Chain. The list of outstanding equip- 
ment is a long one, and we're pleased 
to be associated with every name on it 

More important, it’s equipment 
we know you can use to operate 
profitably. Having it ready for you, 
when and where you need it, is our 
business, and we have 70 years of 
experience in it 

The next time you stop in a 
National Supply Store, shop behind 
the counter, too 
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A new H-850 slush pump its prepared for shipment from National Supply's Toledo, Ohio, Plant 
input of 850 hp and hydrostatic test pressure of 8,000 psi in the fluid cylinder 


| 


7 


wre 


{ = 956 | 


me 
a sistiiee 
x - 
! 
a | 
iy | 
4 
: . : 
. 4 = 4 ¢ 
5 . 
¢ 
; 


“The new H-850 pump is designed to give 
ionger trouble-free service, under more severe 
conditions, than any previous National 
Slush Pump, or any other comparable oump” 


That’s what the men who have engineered and 
built this streamlined new pump say about it, 
and they point to the features of its uniquel) 
designed fluid end, as well as many other fea- 
tures, to back up their statement. 


More horsepower per unit of weight 


The main frame is made of steel plates and steel 
castings electrically welded into a unit. The fluid 
end is a one-piece high-strength steel casting 


with no internal baffles or walls. Overall, these 
features serve to provide a pump with higher 
power (rated input of 850 hp), less weight and 
better portability 


New packing arrangement 
reduces stress 


Fatigue life is improved by holding and tighten- 
ing the liner packing independently of the liner, 
so that the packing carries a load only great 


The H-850 has a rated 
Bore is 8” maximum and stroke is 15’ 








enough to seal off fluid pressure. Thus, the 
Stresses created in the cylinder bore by liner 
packing pressure are no greater than those 
created by fluid pressure alone. Moreover, the 
cylinder head bore is packed off at a point well 
in from the face of the cylinder, which nearly 
cuts in half the length of this bore exposed to 
fluid pressure. This reduces the stress level in 
the bore 


Cylinder bore wear reduced 


The liner in the H-850 is held in place metal-to- 
metal between the cylinder head and the shoulder 
in the cylinder bore. Liner movement is im- 
possible when the cylinder heads are tightened 
properly. 


Liner packing life increased 


The liner packing of the H-850 gives longer and 
trouble-free service because it is never subjected 
to pressure greater than that which it must seal, 
and the clearances that it must close remain 
constant and closely controlled. 


Many benefits in “dual cage 
fluid end arrangement”’ 


This fluid end design permits independent adjust- 
ments of liner packing and cylinder head pack- 
ing, as well as better retention of the liner. It is 
especially suitable for jet drilling, where opera- 
tion at near rated pressure is continuous. 

Independent adjustment of liner sleeves and 
cylinder head packing puts the full effect of any 
necessary tightening on the packing that is leak- 
ing. Because tightening force is not transmitted 
through one packing to another, there is less 
chance that extruded rubber will make cages 
hard to pull. 

Smooth and highly efficient fluid flow into and 
out of the cylinder is insured by locked alignment 
of inner and outer cage openings and valve ports. 

A large contact area between liner cage and 
cylinder head in the H-850 minimizes the possi- 
bility of material upsetting or “cold flow,” 
which would allow the liner to loosen in service. 


New National Pulsation Dampener, too 


Available as original equipment on the H-850 
(and suitable for all pumps rated at 500 hp or 
more), the new National Pulsation Dampener 
completely eliminates troublesome rubber dia- 
phragms, bags and sleeves. Only rubber element 
is a simple disc valve which can be easily and 
inexpensively replaced. This National Dampener 


operates on rig air supply—no supply of high 
pressure air or nitrogen needed for pre-charging. 


Many other features 


Some other outstanding features of the new 
H-850 pump include: grease packed bearings 
for clean lubrication without strainers or gear 
pumps; bearing cavities which can be filled to 
capacity, so that if the pump is idled for long 
periods, moisture can’t condense on and corrode 
bearing surfaces; tapered crosshead pins and 
tapered threads on piston rod connections to 
crosshead ends. 

With all of these reliable design and operating 
features, it’s easy to see why the H-850 can 
“give longer trouble-free service, under more 
severe conditions, than any previous National 
Slush Pump or any other comparable pump.” 
Ask the National representative in your area to 
tell you more. 


. 
New National Pulsation Dampener is available on the 
H-850. Suitable for all pumps over 500 hp, this damp 


ener contains no rubber diaphragms, bags or sleeves 
It operates on, but does not deplete, rig air supply 


National Fluid End Parts 


on the next page! 





Reduce maintenance costs 
with National 
Fluid End Parts 


Dual Seal Piston 


Incorporates two replaceable piston rubbers, form- 
ing an inner and outer seal at each end of the piston 
Void between the rubbers allows space for displace- 
ment, minimizes damage to piston lips as it enters 
liner. Heavy fabric section molded into the back of 
inner rubber dams off extrusion around the OD of 
hub, and reduces pinching of the rubber. Forged 
steel hub of piston resists expansion under extreme 
loading 


Fluid Piston Rod Packing 


Fluid pressure actuates the sealing lips. The greater 
the pressure, the tighter the seal yet the solid 
make-up through the body of the packing minimizes 
the danger of overtightening it when it is installed. 
Rod wear is sharply reduced, because lip pressure is 
never excessive in fact, it is negligible on the 
suction stroke 


Fluid Cylinder Liners 


The ID of the Nationaloy Liner is case hardened 
throughout its length to a hardness of over 650 
Brinell. Precision honing gives it maximum re- 
sistance to wear, washing and abrasion. Outside 
surface is machined to close tolerances, promoting 


closely controlled fits which reduce piston and rod 
wear due to misalignment 


Fluid Cylinder Liner Packing 


Resistant to oil, gas, heat and chemicals, National 
Liner Sleeves provide a perfect seal between the 
liner and pump bore. They are sufficiently hard to 
be confined in the packing space preventing 
excessive flowing and pinching yet they retain 
ample resiliency for proper sealing action 


“Blue Stripe” and “Blue Chrome” 
Piston Rods with API Tapers 


Have maximum tensile strength and high resistance 
to impact. Precision ground and polished to reduce 
wear of both packing and rod. “Blue Chrome” 
Piston Rods have a super-hard, abrasion-resistant 
chrome finish which gives added packing and rod 
life under all conditions. 


Type G-1 Fluid Valves and Seats 


Promote maximum pump efficiency, with maximum 
effective opening for fluid flow to permit complete 
filling at high speed. The lower guide integral 
with the valve . has a large contact area which 
reduces wear and minimizes the possibility of cock- 
ing. A heavy clamp plate and lock gives longer 
valve life 


Look for the Blue and Yellow Labels 
at all National Supply Stores! 
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A study of the... 


Effects of Curtailment 
on Waterflood Recovery 


Many operators are convinced that curtailment of oil 
production has an adverse effect on ultimate recovery in 
water injection projects. Others think not. Here is an 
interpretation of the arguments from both sides 


Paul D. Torrey 

Department of Petroleum Engineering, 
University of Texas, 

Austin, Texas 


A STUDY OF THE LITERATURE 
and particularly of the papers on effects 
of curtailment of oil production on re- 
covery from water injection projects 
presented at the 1957 Mid-Year Meet- 
ing of the Interstate Oil Compact Com- 
mission! convinced the writer and his 
colleague, Dr. Paul A. Witherspoon, 
professor of petroleum engineering at 
the University of California, that much 
of the evidence developed on this con- 
troversial subject was subject to definite 
reconciliation if an effort was made to 
interpret it fairly and constructively. 
This joint study with Dr. Witherspoon 
has provided the foundation for most 
of the conclusions presented in this 
paper. 


Problems Related to 
Production Curtailment 

There are considerable experimental 
data that support the contention that 
curtailment of production from fluid 
injection projects is not detrimental to 
ultimate oil recovery. Recent work of 
Rose and Witherspoon,” published by 
the Illinois Geological Survey Division 
as a part of a series on “Studies of 
Waterflood Performance” is cited as an 
example of such data. In contrast, field 
data, such as cited by Wright* and 
Nelson‘ at the Third Biennial Sec- 
ondary Recovery Symposium of the 
North Texas Section of the Society of 
Petroleum Engineers of AIME, have 
been interpreted as supporting the con- 
clusion that curtailment of production 
from secondary water floods damages 
oil recovery. Similarly, these papers 
have emphasized that larger oil recov- 
ery will be obtained with high injection 
rates. Such conclusions should not be 
accepted without recognizing that there 
Presented at the Petroleum Engineering Con- 
ference on Secondary Recovery, sponsored by 
the Illinois Geological Survey, September 25-27, 
1958, University of Tllinois, Urbana, Illinois. 
under or'ginal title “Effects of Curtailment of 
Oil Production on Recovery from Water Injec- 
tion Pro‘ects.”" The author is chairman of the 


Secondary Recovery ani Pressure Maintenance 
Committee, Interstate Oil Compact Commission 


are many oil fields with natural water- 
drives where a curtailment of oil pro- 
duction has improved ultimate recov- 
ery significantly. As Dr. Hocott® has 
maintained, there is no good reason to 
believe that the displacement process 
per se is any less efficient in a secondary 
recovery process than in a natural 
water drive. 

It can be understood, however, that 
the effect of curtailing oil production 
in an individual waterflood project, lo- 
cated in a reservoir where natural 
energy has been largely depleted, will 
be quite different from the pressure 
maintenance projects. Here the physi- 
cal conditions are different to those in 
the natural or augmented water-drive 
field, where pressure is being main- 
tained, because only part of the oil 
reservoir is subject to pressure restora- 
tion. 

In many oil fields in the United 
States, where unitization is not possible, 
the first secondary recovery projects 
must inevitably be developed and op- 
erated adjacent to depleted leases of 
other operators and royalty owners. 
Under these conditions line input wells 
ordinarily will not be drilled. 

Under these circumstances, injection 
operations, obviously, will increase 
pressures in only a segment of the field. 
The question then arises as to the effect 
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of curtailing or discontinuing water 
injection or oil production at or near 
to the time of peak flood oil production, 
and after partial or complete restora- 
tion of pressure has been achieved in 
only one part of the reservoir. It is as- 
sumed that this would be the most 
probable time to attempt curtailment if 
necessary to meet field allowable. 

Field evidence presents ample proof 
that stopping water injection does not 
necessarily stop the flooding process. 
Producing wells, if continued in opera- 
tion, will show a reduction in rate of 
output, but may continue producing 
significant quantities of oil and water 
for several months, Apparently, energy 
is stored in the system so that fluid 
movement continues under the influ- 
ence of diminishing pressure gradients 

Such fluid movement could be defi- 
nitely detrimental to the operator if oil 
should be moved outside the developed 
area of the sccondary project. Where 
no line inputs are protecting the lease 
boundary, in conformity with proce- 
dure enforced repeatedly by the Rail- 
road Commission of Texas, fluid 
migration across the lease line can 
eventually take place during normal 
flooding operations. If migration can 
occur under these circumstances, why 
not also at the time of an interruption 
in the process of water injection? 

It is not contended under the condi- 
tions just described that the ultimate 
oil recovery is necessarily reduced for 
the field as a whole. Rather, it is sug- 
gested that a physical movement of oil 
from one lease to another is quite pos- 
sible and can result in loss to individual 
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FIG. |. Graph show 
ing annual oil and 
water production 
water injection, and 
the weighted bot 
tom-hole pressure at 
the beginning of 
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operators. It is felt that there can be 
no disagreement on this point. Such 
being the case, an operator who 
chooses to initiate a flood in an other- 
wise depleted reservoir and cannot use 
the protection of line inputs, should not 
be advised that discontinuing or reduc- 
ing water injection to curtail the peak 
of oil production will have no adverse 
effect on the ultimate recovery from 
his particular lease. Furthermore, if the 
operator continues to inject water at the 
normal rate and at the same time is 
forced to curtail the production of oil, 
he can be faced with the danger of los- 
ing oil irretrievably to adjacent proper- 
ties. 


Definitions 
For the purpose of this article the 
definition of “fluid injection” developed 
by the Division of Production of the 
American Petroleum Institute and, sub- 
sequently, adopted by the Interstate Oil 
Compact Commission should be ampli- 
fied. The API definition is as follows: 
Fluid injection is a method of re- 
covery of oil, gas and/or related 
hydrocarbons in which part of the 
energy effective in moving these 
hydrocarbons through a reservoir is 
applied from extraneous sources by 
injection of liquids or gases into the 
reservoir. 
Primary pressure maintenance is an 
application of fluid injection early in 
the producing life of a reservoir 
when there has been little or no loss 
of natural reservoir energy. 
Secondary recovery is an application 
of fluid injection when a reservoir is 
approaching or has reached eco- 
nomic production limits. 


Shortly after these definitions were 
adopted it became evident that it was 
not possible in all cases to distinguish 
easily between pressure maintenance by 
water injection projects and secondary 
waterflooding projects, Actually, field 
experience has shown that there is need 
for a third, intermediate classification 
of water injection consisting of pres- 
sure restoration in partially depleted 
fields or properties. 

Usually there should be little ques- 
tion about the identification of pres- 
sure maintenance projects. They op- 
erate in fields where the injection of 
water into oil reservoirs has been com- 
menced before the bottom-hole pres- 
sure has declined below the gas satura- 
tion or “bubble-point” pressure, or 
below the pressure at which the wells 
will yield their allowable production 
without the assistance of some form 
of artificial lift. 

Similarly, there can be little ques- 
tion about the positive identification of 
secondary waterflooding projects. Such 
projects operate in fields where the 
average production of the wells has de- 
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clined to the stripper classification of 
10 bbl of oil or less per day. 

For the sake of economy, there is a 
growing tendency to apply artificial 
water injection to fields where the na- 
tive reservoir energy has declined to 
the point where the wells will no longer 
flow, but which still possess substantial 
primary reserves. For the purpose of 
specific identification it is proposed that 
the API definitions be amplified to 
classify such operations, which are in- 
termediate between pressure mainten- 
ance and true secondary recovery, as 
pressure restoration projects. 


Pressure Maintenance 
Projects 

In fields where natural water drive 
is being augmented by water injected 
into the reservoir, curtailment of pro- 
duction from the entire reservoir can 
have beneficial effects by maintaining 
favorable mobility relations, by pro- 
moting uniformity of water movement 
throughout the reservoir, and by hold- 
ing gas in solution for ultimate utiliza- 
tion rather than loss by the waste that 
usually accompanies uncontrolled pro- 
duction. 

There seems to be no valid reason 
why pressure maintenance projects 
should not be prorated in accordance 
with established practice with no dan- 
ger of loss to the operator and to the 
state of the income derived from maxi- 
mum economic recovery of oil. In 
considering evidence to support this 
statement no better example can be 
cited than the production performance 
history of the East Texas oil field. The 
oil production from the East Texas field 
has been prorated in varying extent 
since shortly after its discovery in 1930. 

Commenced originally to dispose of 
salt water that had become a serious 
problem of pollution of surface water, 
the East Texas salt-water injection pro- 
gram has become the most important 
conservation measure applied to an in- 
dividual oil field in the United States. 
Pressure-production performance of 
the East Texas Woodbine sand reser- 
voir is shown graphically in Fig, 1. 
Reservoir pressure has remained es- 
sentially constant from the first part of 
1943 to the present; actually there has 
been a small increase. It is believed 
that if the return of a great part of 
produced water back to the Woodbine 
reservoir had not been maintained at 
a fairly constant rate, by 1950 the field 
would have experienced an additional 
bottom-hole pressure decline of about 
250 psi. This decline would have re- 
duced the pressure approximately to 
the gas-saturation pressure, and would 
have resulted in damage to future pro- 
duction possibilities of the field. 


Secondary Recovery Projects 
Much of the argument over the ef- 


fects of curtailment of oil production 
from water injection projects has re- 
lated to the secondary waterfloods as 
herein defined. Evidence has already 
been presented that loss in recovery un- 
der certain conditions can take place 
as a result of curtailed oil production 
or because of discontinued or reduced 
water input. This conclusion is based 
on the fundamental premise that when 
a pressure differential is created in an 
oil reservoir movement of fluid will 
result inevitably. Thus, it is not neces- 
sary to debate the interpretation of pro- 
duction curves or the manner of their 
projection to show that oil can be lost 
from one property to another. Further- 
more, no one is likely to deny the 
relation between increase in water 
saturation in the pore system of the 
reservoir and increase in its permea- 
bility to water. Thus, if injected water 
travels at different rates through the 
reservoir due to variations in the per- 
meability profile, it will be essential to 
inject water into the tighter sections of 
the reservoir so that oil may be pro- 
duced from them before water begins 
to move through the more permeable 
sections at such a high rate, resulting 
from increased permeability to water, 
that produced water-oil ratios will in- 
crease to an extent no longer profitable. 
Otherwise the well may be abandoned 
long before oil can be recovered from 
the tighter sections of the reservoir. If 
it were profitable to produce a well at a 
high water-oil ratio, just as much oil 
might be produced with low injection 
rates, but in actual practice such pro- 
cedure usually will not be economical. 

An example of indicated loss in re- 
covery as a result of interrupted water 
injection is shown in Fig. 2. The statis- 
tical data employed in Fig. 2 have been 
used previously by Earlougher® and in 
part by Jordan, McCardell, and 
Hocott’? and have at other times been 
the subject of considerable argument 
and discussion. In Fig. 2 the writer 
shows his own interpretation of the 
production performance of this project 
as it has been affected by interrupted 
water injection. This interpretation is 
based on extensive experience in the 
area in which the project is located and 
on detailed knowledge of reservoir con- 
ditions, in addition to a purely mechan- 
ical projection of the production de- 
cline. Taking all of these factors into 
consideration the writer concurs with 
Earlougher’s® conclusion that there has 
been a loss in production over a period 
of about four years of approximately 
100,000 bbl of oil. This loss, very con- 
ceivably, could be temporary and might 
be regained if it should be possible to 
continue to produce the project for an 
extended period of time which will not 
be done, in all probability, because it 
will not be profitable to do so. 
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BLOWOUT PREVENTERS! 


No matter what your blowout preventer requirements may be, Shaffer not only has 
a unit to fill them—but also offers performance and safety advantages you'll find 
.nowhere else. For example, check over the range of equipment Shaffer offers . . . 


(TYPE XHP for Working Pressurés to 15,000 PSI! 


For safely handling Extra High Pressures, Shaffer offers three sizes of XHP 
Preventers—7«" bore, 9” bore and 11” bore. The 76” bore is individually 
tested to 22,500 PSI for a safe working pressure of 15,000 PSI. The 9” and 
11” bore sizes are individually tested to 15,000 PSI for a safe working pres- 
sure of 10,000 PSI! 


All sizes feature convenient “Swinging End-Opening” ram 
changes without loss of operating fluid... positive “In-Line” 
ram and piston design ... built-in hydraulic lines...in fact, 
many unique advancements you'll find only in Shaffer Gates. 
All sizes of XHP Preventers can be assembled either in 
Single or Double hook-ups to meet individual requirements! 


TYPE BandTYPE E for Most Drilling Operations!) 


For wells where normal pressures are encountered, Shaffer offers the Type 
B and Type E Hydraulic Gates. The Type B has a non-rising locking shaft 
for installations where maximum compactness is desired ...the Type E has 
a rising locking shaft where quick indication of ram position is desired. 

Both types feature the convenience of “Swinging Side- 

Opening” ram changes without loss of operating fluid... 

positive “In-Line” ram and piston design ... and many other 

features that make these the most advanced hydraulic gates 

available for most drilling operations. 

Complete range of bore sizes—7 1/16” through 15 1/2”—in both 

Single and Double Gate designs! 


(TYPE LWS for Lightweight Portability! 


For pressure protection on drilling and production operations where maxi- 
mum portability and minimum rig-up time are important factors, Shaffer 
Type LWS Hydraulic Gates are without equal. Designed to take full advan- 
tage of the latest precision alloy steel casting techniques, they are light in 
weight and are ideal for quick “in-and-out” operations on drilling, produc- 
tion and re-work jobs. 


They feature the convenience of “Swinging End-Opening” ram 
changes without loss of operating fluid ... positive “In-Line” 
ram and piston design...and other Shaffer advancements. 
To further facilitate operations, a portable hydraulic hand 
pump is available that will open or close Shaffer Type LWS 
Gates in from 15 to 20 seconds. No time need be wasted rigging 
up hydraulic systems for quick repair and maintenance jobs! 


Available in 7 1/16” Bore Size—in both Single and Double 
Gate designs! 
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to the above Shaffer Hydraulic Gates, Shaffer also manufactures 
a complete line of Mechanically operated gates—both Single and 
Double Gate design. 
Write for full details on the particular type of Shaffer Blowout 
Preventer that fits your needs. Or see your nearest Shaffer repre- 
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Pressure Restoration 
Projects 

In recent years it is becoming com- 
mon practice to initiate water injection 
operations in reservoirs which still 
possess substantial reserves but in 
which pressure has declined below the 
gas-saturation pressure or below the 
pressure at which the wells will flow, 
although they may be capable of yield 
ing several times their allowable pro- 
duction ; 

Since conclusive evidence is not yet 
available on the effect of curtailment, 
George H. Edgerton*® has suggested 
that in fields where pressure restora- 
tion projects are initiated a limiting 
field allowable be set at a figure ob- 
tained by multiplying the total num 
ber of wells in the field by the top 
allowable subject to shut-down days, 
based on the average for the preceding 
year, or using the percentage reduc- 
tion as applied in states other than 
Texas. In such instances, no special 
consideration of increased production 
resulting from the injection of water 
would be considered necessary until the 
predicted rate of production from the 
pressure restoration project (an ad- 
vance estimation) reached one-half 
the difference between the actual pri- 
mary production and the maximum 
field top allowable limit. At that time 
the state regulatory body should hold a 
hearing to determine whether project 
priorities should be established in order 
to limit the rate of development 


Proposed Solution of 
Curtailment Problem 

Regardless of personal opinions, it 
seems certain that some form of cur- 
tailment of secondary water flood oil 
production is eventually inevitable as 
secondary operations become more and 
more important factors in the total pro- 
duction of oil in various states. Such 
being the case, an effort should be made 
to apply curtailment in a way that will 
not damage oil recovery which will be 
to the benefit of both the operator and 
the state. 

The article on “Suggested Admin- 
istrative Procedure for Stripper Water 
Floods”® by Edgerton and Seydell, pre- 
sented at the 1958 Mid-Year Meeting 
of the Interstate Oil Compact Com- 
mission, avoided the controversial as- 
pects of the curtailment problem but, 
instead, proposed a procedure whereby 
the magnitude of secondary waterflood 
oil production can be evaluated. This 
paper purposely did not deal with the 
mechanics of curtailment and, there- 
fore, for suggestions and for a definite 
plan as to how curtailment can be ap- 
plied fairly and effectively, reference 
is made to a report on “Proposed Basis 
for Establishing Allowables for Water 
Floods” by Wallace W. Wilson’? in 
March 1956 to the Compact Subcom- 
mittee. This report is included as an 
appendix to this paper with much ap- 
preciation to its author. 

As can be understood from a con- 
sideration of the Wilson report, by 
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limiting the rate of development of 
secondary waterflood projects, allow- 
able can be maintained within the limit 
established by the regulatory body, and 
oil production from individual pro- 
jects need not be curtailed if the op- 
erator, for any personal reason, decides 
that curtailment will be detrimental to 
him. Controlled development of water 
floods has been employed successfully 
in Pennsylvania, and there is no ap 
parent reason why such procedure can- 
not be adopted elsewhere with a similar 
measure of success. By setting appro- 
priate field or district allowables, a 
regulatory body can control waterflood 
developments without becoming in- 
volved in many disputes that are bound 
to accompany any attempt to curtail oil 
production from specific water floods. 


Conclusions 

In reviewing literature relating to the 
problem of curtailment, it is apparent 
that economic conditions have in 
fluenced many of the opinions ex- 
pressed on this subject. It is evident that 
if most of the projects cited as examples 
had not been curtailed in one way or 
another they would have been more 
profitable. Thus, the profit motive is as 
important in the development of secon 
dary oil reserves as in the developmen 
of primary oil reserves. If the economi: 
factor of time did not reduce income 
there probably would be little com 
plaint about the damage resulting from 
prorated secondary oil production 
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FIG. 2. Production and injection data for 29 leases of Chanute Property 
Management Corporation, Inc. Waterflood project in Eastern Kansas. 
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ORBIT non-lubricated 
forged steel valves 





PLUS Stainless trim at no 
extra cost to you. Picture 
at top shows Orbit valves 
installed on the first quad 

ruple completion in the world. 

Location: San Carlos 
Field, Texas 


Whether it’s a quadruple 
triple, dual or single 
completion — more often than 
not you'll find Orbit valves 
were chosen for the job 
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ORBIT VALVE COMPANY 
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Furthermore, if it should be possible to 
produce curtailed secondary water 
floods profitably over extended periods 
of time it is likely that the same amount 
of oil, or even more oil could be pro- 
duced as would have been the case if 
production from them had not been 
curtailed. The difference in the think- 
ing of the operators, of course, is that 
the uncurtailed projects are usually 
more profitable than the curtailed ones. 
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Appendix 

Proposed Basis for Establishing Al- 
lowables for Water Floods, by Wallace 
W. Wilson. 


The purpose of this proposal is two- 
fold. First, to outline a procedure for 
equitably establishing allowables for 
waterflood projects. Second, to suggest 
control procedures for bringing waterflood 
projects within the framework of prora- 
tion without destroying the efficiency of 
the flood and on an equitable basis with 
all other oil producers. 

The usual performance of a successful 
waterflood results in a rapid increase in 
oil production from each affected well to 
a relatively high peak rate, followed by a 
rapid decline with increasing water-oil 
ratios. The peak rate is a function of sev- 
eral conditions, some of which are under 
the control of the operator, and others 
which are not. A summary of the most 
important factors in each category is as 
follows: 

Controllable 

1. Well Spacing or Pattern, 

2. Injection Rate. 

Not Controllable 
Pay Thickness, 
Permeability Distribution, 
Reservoir Saturation. 

In order for an operator to maintain 
oil production from a flood within a pre- 
determined allowable, he has only the two 
options of controlling either the injection 
rate or the well pattern. By either route, 
then, he can regulate his operation such 
that the high peak rate for the entire op- 
eration is spread out over a longer period 
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of time and at a lower production rate. 
Most of the opponents of waterflood pro- 
ration evidently believe that their only 
recourse is the control of injection rates, 
and this, they fear, may reduce ultimate 
recovery. Usually, however, they also 
have the option of so developing their 
properties as to cause individual wells to 
peak at different times, thus maintaining 
lease production within some reasonable 
allowable, while operating each produc- 
ing well at capacity. 

It follows that if an operator is to pro- 
duce within a given allowable by con- 
trolling his development rate, the effects 
of the non-controllable reservoir charac- 
teristics on production rate must be de- 
termined with some degree of accuracy. 
This can be done by carefully evaluating 
a pilot flood, or by projecting the per- 
formance of similar reservoirs or nearby 
leases. Some tolerance factor also must 
be included in the formula to allow for 
unpredictable performance. 

The nucleus of the proposal which has 
been worked out is based on the follow- 
ing premises: 

1. A water flood is initiated to deplete 

a part or all of a reservoir, irrespec- 
tive of the number of wells in- 
volved. Allowable should be deter- 
mined on the basis of area originally 
committed to the flood plus effec- 
tive acreage of any new areas 
subsequently added. With acreage 
the basis for determining allow- 
ables, the operator may drill, plug, 
or convert wells at his option to 
increase efficiency and control the 
flood in accordance with his inter- 
pretation of the technological ques- 
tion referred to above. 

Acreage allowable would be de- 
termined by converting the depth 
bracket allowable or “yardstick” to 
a barrel per acre allocation on a 
unit basis. Texas, New Mexico, and 
Louisiana have such a “yardstick.” 
Sufficient data are available for 
other prorated states to establish 
one. 

Under a firm procedure for deter- 
mining allowables, most operators 
will have an incentive to operate 
their floods through the mechanism 
of controlled development. 





PRODUCTION RATE 








TIME 


FIG. 3. Proposed procedure for establishing 
allowables for a water flood. X — Flood 
initiated. A— Unit allowable calculated on 
per-acre rate of field under existing prora- 
tion formula. B — Unit allowable calculated 
at the per-acre rate as determined by the 
statewide depth bracket formula or “yard- 
stick" before discount factor, if any, is ap- 
plied. C— Same rate as at B. At this point, 
project is designated as a capacity flood 
D — Same rate as at A. At this point, project 
is desiqnated as a salvage flood and is 
exempted from regulation. 


A tentative procedure for establishing 
allowables for a water flood is as follows: 
(See Fig. 3). 


1. An operator makes application to 
water flood. (Fig. 3, Point X.) The 
commission, after hearing, grants a 
temporary unit allowable equal to 
the number of acres committed to 
the flood times the per acre alloca- 
tion rate of the field under the 
existing proration formula or yard- 
stick. All oil tendered up to that 
amount could be run as legal oil. 
This rate is indicated by Point A 
in Fig. 3. Allowable rate A is equit- 
able as between operators in the 
field. Shut-down days would apply 
in Texas, and percentage reductions, 
if any, in other states. 

When allowable rate A is reached 
or when 18 months have elapsed, 
whichever is first, a hearing will be 
called to review the flood. The op- 
erator shall furnish the commission 
data on flood performance to date, 
his prediction of flood performance 
for the next 12 months, and his 
plan of operation to attain that per- 
formance. 

If the commission finds that the op- 
erator has a reasonable plan of con- 
trolled development or operation, 
it may grant a new unit allowable 
up to an amount equal to the num- 
ber of acres committed to the flood 
times the per-acre allocation rate 
as determined by the statewide 
depth bracket allowable or “yard- 
stick.” If this amount is less than 
the temporary allowable A, allow- 
able A will prevail. This allowable 
would be subject to a non-fiuctuat- 
ing discount factor to be determined 
from the average shut-down day 
rate for the preceding 12-month 
period. The undiscounted allowable 
is represented by Point B in Fig. 3. 
However, this increased allowable 
would not be made effective until 
the flood is producing at rate A as 
described in item 1 above. 
Waterflood unit allowables would 
be subject to the following provi- 
sion for over-production: An opera- 
tor shall be permitted to produce up 
to 10 percent in excess of his allow- 
able in any one month. Such over- 
production shall be balanced off 
within a period of six months fol- 
lowing the month when overpro- 
duction occurs. No credit will be 
allowed for underproduction not 
resulting from the balancing pro- 
vision. 

When a flood is producing at rate 
B, discounted for shutdown days 
or percentage reduction, it is pro- 
ducing equitably with all prorated 
wells. Any allowable granted in 
excess of this rate shall be granted 
only after notice and hearing before 
the commission. 

This proposal contemplates that 
once an allowable rate is established 
by the commission ii will not fluc- 
tuate downward or be reduced for 
any reason except demonstrated 
inability to produce or at the re- 
quest of the operator. 


This proposal is presented as one solu- 
tion to a very complex problem. It has 
been worked out within the framework of 
accepted engineering principles and estab- 
lished regulatory practice. Where it was 
necessary to establish arbitrary values, 
every attempt was made to keep them at 
a reasonable level. kk 
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Regardless of where in the world you drill, Rector 
wellhead and cementing equipment and Rectorseal are 
available. Through the world-wide export facilities of 
Continental-Emsco Co., Mid-Continent Supply Co., and 
Oil Well Supply Division of United States Steel Corp., 
you can be assured of the safety and the dependability 
of Rectorheads, RectorTrees, Rector Cementing Equip- 


























ment, and Rectorseal. No other manufacturer of wellhead 
and cementing equipment can offer as extensive export 
service as Rector through these three organizations 

So, at home or outside the United States, the best buy 
in wellhead and cementing equipment is Rector. Rector 
is the safest buy, too. 


RECTOR EQUIPMENT !S AVAILABLE THROUGH THESE EXPORT REPRESENTATIVES: 


CONTINENTAL-EMSCO 


SEE OUR EXHIBIT 


MAY 14.23. 1059 
Tulse, Oklohome 
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Equipment used in performing sand consolidation job. Liquid plastic 
material is pumped from tanks at right down the hole and into the 


sand-producing formation. 


Field report on a method of... 


—Courtesy Dowell Division, Dow Chemical Company 


Union Oil Company of California has achieved 
better than 85 percent success in the use of sand- 
consolidating plastic in Gulf Coast gas producers 


George Harper 
Union Oil Company of California 
Abbeville, Lovisiana 


AS A MAJOR GAS PRODUCER in 
the Gulf Coast, Union Oil Company 
of California has its share of gas-well 
sand problems as do all major pro- 
ducers. The problem became prevalent 
as early as 1952 in the Tigre Lagoon 
field located in Vermilion Parish, 
Louisiana. This field, which is typical 
of most Gulf Coast high-pressure gas 
fields, was composed of 15 gas wells 
producing from the Miocene sands at 
depths of approximately 11,500 ft, 
with an average surface pressure of 
3500 psi. All of these wells were com- 
pleted with 2%-in. tubing on packers, 
either of a hookwall or stinger type. 
Production of the wells was through 
low-temperature separation equipment, 
employing diethylene glycol for hy- 
drate inhibition and distillate stabili- 
zation. 

Sand production was first evident in 
the gas wells which were structurally 
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low and were producing some 30 to 60 
bbl per day of salt water. There was 
not any large quantity of sand pro- 
duced, in fact, not enough to form 
bridges or plug lines. However, high- 
pressure water knockout dump valve 
trim life was suddenly reduced from an 
average of four to five months to less 
than one month. Sand size was usually 
100 to 150 mesh, Several experiments 
were then conducted in an attempt to 
find a different dump valve configura- 
tion or trim which could tolerate this 
sand production, but to no avail. By 
reducing flow rates on the wells from 
an average of 4,000,000 cu ft per day 
to 2,000,000 cu ft per day, most of the 
sand problems were alleviated. 
Reducing average take from these 
wells was not completely satisfactory, 
however, in that under the terms of 
field well unitization, equitable produc- 
tion from each unit was required. 


Hence, Union Oil was faced with a 
problem which hardly justified a $15,- 
000 to $20,000 workover, but was still 
hazardous to surface equipment as well 
aS expensive to maintain. 

There were several remedial methods 
which could have been employed for 
sand control which would in all prob- 
ability have been successful, but all re- 
quired rig work which did not seem 
justifiable at the time. There was only 
one method which was available that 
did not require rig work, and which 
had enjoyed some success in oil wells. 
This was the use of a sand consolida- 
tion plastic material which could be 
squeezed into the formation through 
the Christmas tree, without disturbing 
any of the downhole equipment. 

In view of the necessity to maintain 
production on these wells equitable 
with the other units, it was deemed ad- 
visable to attempt a plastic sand con- 
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scimens used in heat of hydration, permeability anc 


1 to product testing of UNAFLO retarded oil-well 
n down-the-well dependability 
Ss pump easily, and stay pable under high 
peratures and pressures, giving vital extra ume 
ncies 
od, UNAFLO cement hardens normally 
l-bonded structure that is watertight 


late waters 


ita tables, write: Universal Adias, 


New York 17, N.Y Universal Atlas Cement 


aides ; Division of United States Steel 


OFFICES: Albany - Birmingham - Boston . Chicago - Dayton « Kansas City « Milwaukee « Minneapolis - New York . Philadelphia . Pittsburgh 
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soudation job before resorting to work- 
over. The first well was a typical 
example of wells in this field with 
pertinent data as follows: Name, Unit 
No. 9-1; depth, 11,655 ft; perforations, 
17 ft open; tubing, 24%-in.; hookwall 
packer set at 11,605 ft; tubing flowing 
pressure, 3450 psi; gas rate, 4000 Mcf 
per day; distillate rate, 70 bbl per day; 
water rate, 60 bbl per day; bottom-hole 
pressure, 5000 psi. 

The well was squeezed in August 


1952 with 200 gal of sand consolida- 
tion plastic in accordance with the serv- 
ice company recommendations. Lease 
distillate was used both to check the 
ability of the formation to take fluid 
and to squeeze the plastic into the for- 
mation. In order to compensate for 
any mistakes in measurements and to 
avoid leaving plastic in the casing or 
tubing, a 2-bbl overflush was employed. 
Breakdown squeeze pressure was con- 
siderably below the normal surface 








TABLE 1. Squeeze Data. 





Tigre Lagoon Field 


Producing Ft of 
perforations 


depth 
11,516 s 
11,667 7 
11,672 10 
11,507 10 
11,502 22 
11,516 
11,516 
11,516 
11,502 
11,665 
11,179 
11,264 
11,508 


10,315 
10,035 
10,250 
10,094 


Breakdown Squeeze Final squeeze 
pump press. pressure pressure 
1300 3300 3000 
1700 1700 1700 
3500 3500 3500 
3500 3500 3500 
1100 1250 1250 
800 800 1000 
1900 1900 2000 
700 600 700 
1100 1100 1250 
1425 1425 1425 
1600 1600 2100 
1400 1400 1550 
500 200 0 


1100 1000 1300 
900 800 950 
900 900 900 
200 0 200 


West White Lake Field 


10,673 20 
8,628 10 


*Not successful. 


2100 3900 3900 
1600 1600 900 


**Sand production stopped for only 12 months at which time another 200 gal stage 


successfully restrained sand production. 


***Used only 4% batch (100 gal) which was not successful. Resqueezed with second 


4 batch successfully. 


****Used one and one half batches (300 gal) because of large number of perforations 


open — job successful. 


TABLE 2. Well Performance. 


Tubing flowing 
pressure 


Before After 
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3800 3650 61 
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Tigre Lagoon Field 
Water prod. in B/D 


Before 
3900 3750 60 
3800 3500 60 
3800 3550 40 


3650 3575 67 
2500 None— Well failed to flow—Tbg. plugged—Worked over. 
2500 2500 110 
2500 2500 110 
3250 3000 200 
3800 3650 160 
3800 3750 38 
3750 3750 19 
2500 2025 420 


Life of 
squeeze 
~- _ **Workover in months 
After Present* date as of 8-58 
20 300 1-54 17 
120 1300 12-55 32 
97 250 4-54 ll 
10 400 3-54 Ss 
17 200 Resqueezed 12 


33 Not successful 
110 1300 7-56 
228 380 11-55 
225 1160 None 
12 105 None 
2000 11-57 
350 420 None 


Houma Field 


3500 3100 117 
3600 3505 0 
3050 3050 8 
2500 2500 262 


117 2 11-56 
0 None 
3 : None 
240 9! 6-58 


West White Lake Field 


7-56 , 3000 2900 22 
3-f 2-1 2400 2400 648 


27 None 
245 None 





*Or prior to workover. 


**For reasons other than sand production. 
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pressure due to the hydrostatic head 
exerted by the column of distillate. 
However, calculations showed that 
bottom-hole pressure necessary for 
breakdown was 500 psi over normal. 
The 200 gal of distillate were then dis- 
placed and, as the plastic started into 
the formation, an increase of some 
2500 psi over normal bottom-hole pres- 
sure was required to complete the dis- 
placement. No packer leakage trouble 
was encountered, even with these high 
squeeze pressures. Facilities were avail- 
able to put pressure on the casing if 
squeeze pressures over 3500 psi were 
required. The well remained shut-in for 
24 hours to allow the plastic to set up 
before attempting to place the well 
back on production. 

After the required 24-hr shut-in, 
surface pressure had built up from 
3000 psi at the completion of the 
squeeze, to 3500 psi. The well was then 
turned back into production facilities 
and no trouble was encountered in re- 
suming production. After the well had 
cleaned up, it was noted that tubing 
flowing pressure had decreased 150 psi 
from a normal of 3900 psi at the re- 
quired flow rate of 4,000,000 cu ft per 
day. Water rate on this well had de- 
creased from 60 to 30 bbl per day with 
no indication of sand production. The 
decrease in water rate was temporary, 
however, and within 30 days was back 
to 60 bbl per day. 

Trim life on the high-pressure water 
knockout was immediately improved 
from less than one month to over four 
months. Production of this well was 
maintained at desired levels for 16 
months before a workover was necessi- 
tated for reasons. other than a sand 
problem. Water production during the 
interim had increased from 60 bbl per 
day to some 300 bbl per day without a 
sand problem. 

Based on the success of this well, 
other problem wells were soon given 
the same type treatment. To date, wells 
in three different fields have been given 
the same type sand consolidation treat- 
ment with better than an 85 percent 
success ratio. For further study, Table 
1 shows a breakdown by wells of the 
sand consolidation jobs which have 
been performed in the fields. 

Of these 17 wells, there was only one 
complete failure which required a 
workover, That was on Unit No. 15-1 
which failed to resume natural flow 
after the required 24-hr shut-in period. 
Wireline tools revealed a bridge at 
11,411 ft, some 100 ft off bottom. Tub- 
ing was pulled and a hard plastic bridge 
was found in the tubing string above 
the packer. Investigation into possible 
errors in displacement or faulty plastics 
failed to reveal any cause for this fail- 
ure. Shortly after placing this well back 
on production, from the same horizon, 
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MR. L. F. McCCOLLUM, 


President Continental Oil Company 


‘ 


‘.. . hats off to supply men” 


“Tremendous amounts of varied efforts and 
skills are required to search for oil and gas, 
drill wells, produce oil and gas, transport 
the energy ‘in the raw,’ process it, and 
distribute it in usable form to consumers. 


“Each segment of the oil business is highly 
competitive, and each specialized group is 
convinced that its function is the true 
‘heart of the oil business.’ 


“In the complex structure of the oil business, 
each function is vitally important. The most 
important thing, it seems to me, is that our 
industry continues to provide the American 
public with energy in forms which contribute 
to our citizens’ greater mobility, production 
of goods, comfort, and national defense 


“Oil men are risk-takers. The people who 
manufacture and sell equipment, service rigs, 
and do the actual drilling — 

they’re risk-takers, too 


“The supply industry has played some long 
odds — and with about the same results 
the other segments of the industry have had 
in terms of successes and failures 


“My hat’s off to the supply men. They supply 
first-class service to the men on the rig and 
to the men on production leases. And that’s 
a genuine contribution to the success of our 
industry in its big job of serving the public.” 





* cablPacy, 


PETROLEUM EQUIPMENT SUPPLIERS ASSOCIATION 


' s 
Saziyae® 


PROUD TO BE PART OF A PIONEERING INDUSTRY 


SOT TTy 
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Mud Pressure 
in Lake Maracaibo 


If you are drilling for oil in Lake 
Maracaibo or for that matter, any- 
where, you need Cameron Mud 
Line Pressure Gauges. Highly 
abrasive drilling mud under 
extreme pulsating pressure will 
wreck an ordinary gauge in short 
order. Cameron gauges were de- 
signed especially for this tough 
service. Visability is excellent, op- 
eration is accurate and smooth— 
fast pulsations from slush-pumps 
do not register. Wherever you 
drill or produce, COUNT ON 
CAMERON, the world’s best 
pressure controls for drilling and 
production. 


IRON WORKS, Inc. 


2-H Tex 


FOR FURTHER INFORMATION ON 


sand production again became a prob- 
lem — so serious that it was imperative 
something be done. In view of the 
fact that this well had only 5 ft of per- 
forations open, it was decided to try a 
half-batch plastic job of 100 gal, with 
a 4-bbl overflush. This job was per- 
formed and was only partially success- 
ful. Another half-batch squeeze was 
performed and proved successful. Pro- 
duction was maintained on this well at 
desired levels for 18 months, with water 
rates up to 1300 bbl per day, before a 
workover was necessitated for reasons 
other than sand. 

On all but two of the tabulated wells, 
single-stage (200 gal) plastic squeezes 
were adequate to control sand suffi- 
ciently. In two other cases, a second 
stage was required before the wells re- 
mained sand-free. 

lable 2 gives a well history on all of 
the wells which have been squeezed to 
date. It is noted from the table that 
sand-free production was maintained 
on wells producing over 1000 bbl of 
salt water per day, over a two-year 
period. From past history, it is expected 
that before all of these wells are de- 
pleted, it may be necessary to plasticize 
periodically for sand control. 

Further study of well performance 
after squeezing reveals that in most 
cases tubing flowing pressure decreased 
slightly after squeezing; therefore, it 


NEW 
JENSEN 
ROTARY 
COUNTER- 
BALANCE 


stands to reason that permeability was 
affected to some extent. Salt-water pro- 
duction greatly decreased in some in- 
stances, but within 30 days the rate 
was equal to or greater than the rate 
before squeezing. This indicates that 
most of the plastic was absorbed into 
the more permeable water section of 
the producing interval. 

The average plastic-consolidation 
squeeze costs $1800 per well, which is 
paid out in savings in water dump valve 
trim alone. Other economic factors in- 
clude lower maintenance cost required 
to maintain the wells, in addition to 
added safety. 

The Union Oil Company has found 
sand consolidation plastic an economic 
solution to the sand problem in gas 
wells. Success ratio is high and there 
is no indication that reservoirs are dam- 
aged through the use of these plastics. 
By this means, wells have been depleted 
without resorting to expensive remedial 
measures. Required flow rates have 
been safely maintained through high- 
pressure equipment while handling as 
much as 1000 bbl of salt water per day 
[his remedial measure is now consid- 
ered standard procedure for such sand 
problems; in fact, a well is squeezed as 
soon as trouble is encountered, since it 
is felt that a more lasting job can be 
obtained if the job is performed prior 
to abundant sand production. * * * 


Jensen's rack-and-pinion system makes weight adjustments a safe and 


simple operation for just one man — standing on the ground. No special 


equipment is needed. 


Just one of many forward-looking fea- 


f 


tures you'll find on the all-new JENSEN 
ROTARY BALANCED JACK. For the full 


story, call, wire or write us — today! 


Mode by JENSEN BROS. MFG. CO., INC. 


P. O. Box 477-B, Coffeyville, Kansas 
Export Office: 250 Park Avenue, New York 17, N. Y. 


ADVERTISED PRODUCTS. SEE READER SERVICE CARD 


STOCKED BY YOUR 
LOCAL SUPPLY STORE 
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LOADING 40,000 bbl. per hour 
into Super Tankers 


the PUMPS 


P At this station on the Mississippi River, super 
tankers are being loaded at what is believed to be 
the country’s highest loading rate—40,000 bbl. per 
hour. Oil is pumped from 200’ diam. x 14’ high tanks 
through a 30” line by two 3-stage Johnson vertical 
turbine pumps, each having a designed point of 
17,500 bbl. per hr. at 196’ head. Driving each 
pump through Western gears, is a Model VLROBU 
Waukesha Gas Power Unit with a tremendously 
powerful, rugged 12-cylinder, high compression, over- 
head valve, 60-degree vee, four-cycle engine of 
8'4-inch bore and stroke, 5788 cubic inch displace- 
ment. Get Bulletin 1656. 


WAUKESHA MOTOR COMPANY «¢ WAUKESHA, WIS. 


ose New York © Tulsa © Los Angeles 
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Petrofina Hits in Portuguese West Africa 


Exploitation in Angola 


Two fields developed; PETRANGOL completes 13 producers 
from 37 tests; several structures yet to be drilled 


Francois de Boulard 


Manager, Exploration Department 
Petrofina S. A. 


OIL EXPLORATION in Angola, in 
West Africa, below French Equatorial 
Africa and Belgian Congo, is carried 
by the Petrofina Group in a concession 
of 14,000 square miles covering the 
sedimentary formation along the coast 
of Angola between the Delta of the 
Congo River to the North and the city 
of Novo Redondo to the South. 

The concession covers the two main 
sedimentary basins: The Portuguese 
Congo-Zaire Basin, which is the south- 
ern part of the geological unit includ- 
ing French Equatorial Africa and 
Cabinda, and the Cuanza Basin with 
the Cuanza River in its center (Fig. 1). 

In March 1953 a contract was signed 
in Lisbon between the Portuguese Gov- 
ernment and Companhia de Combus- 
tiveis de Lobito (Belgian Petrofina’s 
Portuguese affiliate) granting to the 
company the exclusive rights for pros- 
pecting and exploring for oil and gas 
discovered in the concession. Opera- 
tions were to be conducted by a mission 
organized and managed by Belgian 
Petrofina. 

Seismic work was started .in July 
1952 with one crew which was joined 
by a second one in 1953. They covered 
14,000 miles of profiles up to-end 1957 
mostly in the Cuanza Basin, north to 
the Cuanza River. In addition, in 1957 
a marine survey was carried along the 
coast of the Cuanza and the Portuguese 
Congo Basin, covering about 600 miles 
of profiles. 

The seismic party is now exploring 
the part of the basin which extends 
south of the Cuanza River, at an aver- 
age rate of 100 miles per month. Then 
it will be transferred to the Congo- 
Zaire Basin. 

Drillisig closely followed the seismics 
and the first well was spudded in Dec- 
ember 1952 at Sao-Tiago, 40 miles 
north of Luanda. 

There are now four rigs in Angola 
drilling in the concession: 2 heavy, one 
medium, and one light. 


37 Wells 
In the favorable zones, selected 
north of the Cuanza River (Fig. 2) 9 
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FIG. |. Petrofina is exploring oi! potential of its 14,000 square mile concession along the coast 
of Angola in West Africa. Seismic parties are still active in the permit area, with drillers fol- 
lowing close behind. Two fields are in development stages. 


structures have, up to now, been drilled. 
Two have been proven commercially 
exploitable, a third recently gave en- 
couraging results in initial production 
tests. 

Altogether 37 wells — up to 12,000 
ft—have been drilled. Some 13 are 
producers—7 at Luanda and 6 at Ben- 
fica. The first one in Cacuaco is under 
prolonged production test. 


Total footage drilled up to the end 
of 1957 amounted to 230,000 ft of 
which 200,000 were drilled in 1956 
and 1957. 

Drilling has started south of the 
Cuanza River on the Longa structure, 
about 130 miles south of Luanda. Some 
shows of oil have been encountered in 
drilling below 7500 ft. 

Several structures—some of them 
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a great advancement in 


DRILLING CONTROL «, 
MEDIUM SIZED RIGS _ 


MARTIN-DECKER is now offering the Type “FS” Weight Indicator 
with the famous Sensater replacing the piston as the sensing 
element. This gives the “FS” all the advantages of its bigger 
brothers—the “E” and “D” Weight Indicators. 


= ee Re SOS LAS EE 
THE SENSATER realizes every weight change no matter 
how small and relays it instantly to the Indicator 
mounted conveniently in front of the driller. At medium 
depths small weight changes are very important and 
must be known for best operation. It is in the medium 
range that competition is extremely strong and footage 
rates cut to the barest margin of profit. A rig operator 
cannot afford any unnecessary loss of time and must 
make the best use of all drilling time. The Type “FS” is 
the best insurance against lost time due to fishing jobs, 
giving him quick and better recovery. The sensitivity 
and accuracy in this instrument will give the best use of 


White Fou Descriptive Litomtune BYPSU Se els & 


all drill collars run... and faster, better hole. 

The anchor installation provides a quick, easy 
method of slipping the line and because the Sensater 
is an integral part of the anchor there is no need to 
move the pressure transformer during the operation — 
thus preventing one of the major causes of Weight In- 
dicator damage. 

The indicator has a net weight on bit pointer and 
dial that is extremely helpful to the driller in maintain- 
ing a constant bit weight. Experience has shown this 
instrument to be accurate and dependable for many 
years of trouble-free operation. 


_/sDECKER CORP. 


HOME OF THE WEIGHT INDICATOR LONG BEACH CALIFORNIA 


Martin-Decker Weight Indicators and National Wire Line Anchors are sold through the Reed Roller Bit Company, the Nationa! Supply 
Company, and other recognized supply houses, as well as by the Martin-Decker Corporation, 3431 Cherry Avenue, Long Beach 7, Calif. 
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Join the thousands using 
THE OIL STATES 


SWAB 


... that sets the 
Standard for Industry 


+ Only SIX PARTS 
required 


Perfect 

for 
sanding 
conditions 





very large—have been detected by the 
seismic survey south of the Cuanza 
River. 

According to contract terms of the 
concession, as soon as the economical 
exploitation of an oil discovery was 
established, all rights have to be trans- 
ferred to a new company. Under certain 
provisions of the contract, the Portu- 
guese Government is to receive free, 
one third of the shares of the new com- 
pany. 

The commercial potentiality of Ben- 
fica and Luanda oil fields being proved, 
“Companhia Concessionaria de Petro- 
leos de Angola” (PETRANGOL) was 
founded in Lisbon in October 1957. 

PETRANGOL has received all ex- 
clusive rights for exploring and exploit- 
ing oil production on the referred con- 
cession according to the 1953 contract. 

To make the most of proved oil pro- 
duction in existence today, a topping 
unit with a capacity of 700,000 bbl per 


The Author 

Francois de Boulard is manager of 
the exploration department of Petrofina 
S.A. and coordinates the Group’s inter- 
continental exploration and production 
activity. Before World War II, he 
worked in Kansas. After the war, he 
joined Regie Autonome des Petroles as 
manager of exploration. 

Later he went to Algiers as manager 
for Algeria of RAP’s affiliate, Cie de 
Recherches et d’Exploitation du Petrole 
au Sahara (CREPS) before joining 
Petrofina in 1956. 


year was recently erected by PETRAN- 
GOL in Luanda. 

The installation was put onstream in 
April and is selling commercial finished 
products, namely gasoline, gas-oil and 
fuel-oil to local marketing companies. 

Present rate of production of the 
Benfica and Luanda fields is about 1800 
bbl per day with all wells flowing. * * 





PRODUCTIVE AREAS OF ANGOLA, 
WEST AFRICA 
PETRANGOL CONCESSION AREA 


Note ade- 
quate flow 
through 
passage. 
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heaviest loads 
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Sold through Supply Stores Everywhere 


\ Dil States 


WELLS COMPLETED 
IN 1956-1957 


WELLS IN PRODUCTION 


7 
A DRILLING WELLS 


A WELL LOCATIONS 




















OIL STATES RUBBER CO. 


Arlington, Texas 


FIG. 2. PETRANGOL, in addition to drilling wells, has also built gas and crude pipelines and 


een-t has in operation at Luanda a topping plant of capacity: 700,000 bbl of crude annually. 
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Schlumberger leads in perforating too 


All the resources and experience gained 


in { 


im more than 
years in the 
Perforating Services. When you call Schlumberger, you 


get the best—from gun design to the man on the job if ficient peration rformed by « 


istry are reflected in Schlumberger 


gged Schlun berger hela 
lion SCTVIC¢ opera 


i Schlur bers 


Superior I 


he S-Ill Super Bullet Gun—lead 


The No-Plug aped Charge—with 
for Clean, free-flowing perforati 


The Capsule Jet—eftective, easy to handle on big jor 


tubing and casing completions 


SCHLUMBERGER 





Here’s how a 
Dorr-Oliver 


ClayJecto 


saved $32,569 


Cyclone action 
does it! 


The action of the Dorr-Oliver ClayJector is demon- 
strated above. Cyclonic forces up to 8,000 “g's” 
developed when mud is whirled under pressure in a 
conical DorrClone® classifier, cause heavy barite 
solids to be thrown to the walls and down to the 
apex valve at the bottom, while lighter solids are dis- 
charged at the overfow at the top. Four DorrClones 
manifolded about a common feed, overflow and 
underflow housing form a complete unit. 


Maximum recovery of barites for re-use and 
elmination of troublesome clays and drilled 
solids from the drilling mud not only pays off 
in savings of valuable weighting material, but 
also results in faster drilling and longer bit life. 

The key to these savings is the Dorr-Oliver 
ClayJector classifier, developed for oil-field 
service through the combined efforts of Dorr- 
Oliver, Inc. and Salt Water Control, Inc.; it 
represents today’s latest development for 
optimum control of weighted muds. A recent 


in 41 days of 
drilling! 


cost comparison analysis of one hole drilled 
without a ClayJector and a sidetrack hole 
drilled with it showed that savings with the 
ClayJector amounted to $32,569 in 41 days— 
or $795 per day !* 

The ClayJector is mechanically simple, con- 
tains no moving parts, operates with mini- 
mum attention. For more information, contact 
our U.S. Sales Representative, Salt Water 
Control, Inc., 1211 Fort Worth National Bank 
Building, Fort Worth 2, Texas. 


*Nome and Statistics available on request. 


ClayJector & DorrClone ore Trademarks of Dorr-Oliver Incorporated 


ornR-ConiverR 


WORLD - WIDE RESEARCH - 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCT SEE READER SERV 


ineceoreroerRraytét oO 


ENGINEERING EQUIPMENT 
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LUFKIN Zuctiatie 


SCORES AGAI/N/ ...WITH THE NEW 


moowy | TROUT “RO” Series 


Larger 
counterweights 
for above average 
requirements. 
Increased thickness 
at end of crank for 
extra counterbalance. 


Smaller counterweights 
are interchangeable on 
the same cranks for 
reduced counterbalance 
requirements. 





OFFERS 

MORE EFFECTIVE 
COUNTERBALANCE 
FOR LESS WEIGHT 


You Can Relax 
Extra space for When Your Lease 


thicker weights allows 's LUFKIN 
greater weight concen- EQUIPPED 
tration at outer end of ! 
crank, Thick or thin 
auxiliary weights for 
greater counterbalance ef 
flexibility. 7 


BRUIT rounony a macimun comrany 
LUFKIN, TEXAS 


Branch Sales | OUSTON * NATCHEZ + CORPUS CHRISTI © LAFAYETTE © DALLAS + KILGORE + ODESSA + HOBBS + GREAT BEND + DENVER 
and Service |SHREVEPORT * WICHITA FALLS + LOS ANGELES + BAKERSFIELD + EFFINGHAM + CASPER + OKLAHOMA CITY + SIDNEY + MIDLAND 


FARMINGTON © SEMINOLE + TULSA + NEW YORK © PAMPA © STERLING * MARACAIBO, VENEZUELA « ANACO, VENEZUELA 
Lufkin equipment in Canada is handled by 


THE LUFKIN MACHINE CO., LTD., 9950 65th Avenue, Edmonton, Alberta, Canada, Regina, Saskatchewan, Canada 
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another Eastman contribution i@ 


2 


saving drilling time.am | ex 


fc ’ 


Eastman can put 
complete sub-surface survey data 
in the palm of your hand-- 


“On-the-spot” preliminary reports 


with maximum savings in rig time. 


The newly developed EASTCO Multiple Shot Survey instru- foal athice 


ment makes a continuous record of both the direction and the nae a se 
inclination of the bore-hole during a regular trip out of the aa. 
well. This means a substantial. saving to the operator, as by 
dropping the survey instrument into the non-magnetic drill 
collar, an extra round trip of the drill pipe is unnecessary. 
Continuous recordings are made on 10 mm film, which is 
developed, read, computed, and a preliminary report furnished E 
at the well site. This is another outstanding example of 
Eastman’s continuing program .. . 
EASTMAN OIL WELL SURVEY COMPANY 


. dedicated to progress through LONG BEACH * DENVER + HOUSTON + CALGARY 
’ ;. :. For Export Write 
advanced engineering ... research... one anmenene erence 


and service to the Petroleum Industry. P.O. BOX 1500, DENVER 1, COLORADO, U S.A 
DIRECTIONAL DRILLING e OL WELL SURVEYING e SIDETRACKING 
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New development 


makes it economical to... 


Plug Back Casing 


P 532.61 


Without Removing Tubing 


Host of field jobs demonstrate practicability of a new 
drillable through-tubing bridge plug. Cement is spotted 
by a wire line dump bailer with a full opening bottom 
electrically released 


L. W. Toelke 


Great Lakes Petroleum Service, Inc 
Houston, Texas 


COMPLETE REMEDIAL casing 
plug-back and perforating jobs have 
been performed in relatively deep wells 
in the Gulf Coast in less than 30 hours 
... Without the use of a rig and with- 
out disturbing the tubing-packer set- 
ting. Savings over conventional plug- 
back operations on land locations in 
the 10,000-ft depth range amount to 
from $3000 to $4000; on water loca- 
tions, savings range up to $6000. Wire 
line, through-tubing plug back jobs can 
be done under pressure with lubrica- 
tors and adequate wire line blowout 
prevention equipment, but require 
slightly more time than similar jobs on 
wells with little or no surface pressure. 

Key to this new casing plug-back 
idea is the development of a completely 
drillable, all-aluminum, through-tubing 
casing bridge plug. It is only 1-11/16- 
in. outside diameter and will pass 
freely through 2-in. ID tubing. It is 
expanded or “set” by a small controlled 
propellent charge. A wire line, through- 
tubing dump bailer equipped with an 
electrically-released, full opening bot- 
tom facilitates the placement of cement 
on top of the bridge plug. After the ce- 
ment plug has set, a retrievable swing- 
jet perforator designed to pass through 
tubing is used to perforate the well. 

Basis of development. Plugging back 
a well through tubing in 5-in., 5%4-in. 
or 7-in. casing where the depleted zone 
is 500 to 2000 ft above bottom nor- 
mally requires excess casing fillup. 
When more than 50 ft of casing fillup 
is required, the job becomes both costly 
and time consuming. A casing bridge 
plug that could be placed at any point 
below the tubing and without disturb- 
ing the tubing-packer setting was de- 
veloped. 

How the plug works. The through- 
tubing casing bridge plug is all alumi- 
num, 1-11/16-in. outside diameter. 
Surrounding a main tension mandrel 
are several ribs which are forced into 


tight frictional engagement against the 
walls of the casing by a propellent. 
When actuated, the aluminum body 
“clusters” inside the casing to form the 
bridge. 

The propellent is contained and 
ignited in a separate setting tool above 
the bridge plug. When the tool is 
actuated, the upper housing is driven 
downward to a point of engagement 
and is locked to the mandrel. The set- 
ting tool then releases automatically 
and is withdrawn from the well. 

The purpose of this type bridge plug 
was to overcome many of the problems 
and expense encountered in former 
methods when it was desired to plug 





























back without disturbing the tubing- 
packer setting. Similar jobs have been 
done with a solid wire line permanent 
completion’ unit which uses an alumi- 
num telescopic tail pipe extension that 
lands on a seating nipple in the tubing 
string above the packer. Cement is 
pumped down the tubing and out the 
end of the extension pipe to form the 
cement plug. It was necessary to fill up 
the hole below the point of plug back 
This new through-tubing plug elimi- 
nates any excessive fillup when the 
plug-back is to be located above bot- 
tom, 

Purpose of this through-tubing type 
plug is to form a solid base which per- 




















Wire line plug back above perforations. (A) Through-tubing bridge plug run in well 
below setting tool and collar locator and spotted several feet below collar; (B) Bridge plug is 
set, setting tool and collar locator withdrawn; (C) Full opening bottom dump bailer places 
aggregate and cement on top of bridge plug to form casing cement plug. Well is then per 
forated by through-tubing retrievable swing jet perforator (D) 
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Through-tubing bridge plug set in 5!/2-in. 
plastic pipe to clearly demonstrate bridging 
action by “cluster body held in position by 
friction against walls of pipe. Aggregate and 
cement on top form the casing plug. The all- 
aluminum assembly can be drilled easily. 
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mits dumping and retaining other 
aggregate and cement. The bridge plug 
itself does not form a pressure seal such 
as a typical casing bridge plug, but 
rather forms a support for the cement 
or plastic column placed above it. It 
is this column that forms the seal and 
strength of the plug-back. 

Wire line dump bailer. After the plug 
has been set, a cement slurry is mixed, 
loaded into the through-tubing dump 
bailer and lowered to the bridge and 
dumped. 

This new type dump bailer has a full 
opening bottom, which is closed, sealed 
and retained by a shear stud and cup. 
The stud is electro-explosively controt- 
led which permits the bottom to be 
released and the cement dumped at any 
point desired even on previously placed 
“green” cement. Several loads of 
cement can be made without waiting on 
the previous dump to set. 

Coarse gravel or sand can also be 
run and dumped with this type bailer. 
This tool also allows the use of slow- 
setting cements for extreme depths and 
temperatures. However, quick setting 
materials can be dumped at shallow 
depths. 

The electric wire line cement dump 
bailers are in sizes from 1-11/16-in. 
OD to 2-1/6-in. OD in lengths of 10 
and 20 ft and can be attached together 
for lengths up to 100 ft. A 3%-in. OD 
bailer is used in casing operations, 

The tubes and other parts are all 
aluminum using internal upset threaded 
joints to provide a smooth external 
flush outside diameter for easy passage 
through the tubing, yet maintain maxi- 
mum capacity. 


Running the Bailer 

To assemble the bailer for operation, 
the release detonator is placed in the 
shear stud and conductor wire is 
threaded through the tubes as the bailer 
is lowered into the tubing. Special 
elevator type slips are used to hold the 
last joint at the well head so that addi- 
tional joints can be added safely and 
quickly. Generally, 50 ft of bailer is 
run at one time making a 5-ft fillup in 
5%2-in. casing. 

The upper head of the bailer filling 
window connects to the rope socket 
and collar locator assembly, which aids 
in exact depth control on every run. 
The bailer is lowered into the well and 
withdrawn at normal line speeds. 

The bailer has been used successfully 
under low flowing pressures. This, how- 
ever, is a much slower and a more 
expensive operation but is economically 
practicable for remote locations. 


Cement for the Plug 


Normally, a 10-ft column of slow- 
setting neat cement (51%-in. casing) is 


adequate for most plug-back jobs. 
However, longer columns can be used 
for greater pressures. 

The cement is mixed to 16 Ib per gal 
in a special mixing vat with an electric 
hydro mixer. Special scales are pro- 
vided so that the mix is as exact as field 
conditions will permit. Cement is stored 
in polyethylene bags so that shelf life 
of the cement will not affect a good 
cement plug. For through-tubing dump 
bailer work, where small amounts are 

nvolved, the cement is carefully 
selected, stored, and handled. 


Locating the Plug 

When locating the cement plug, it is 
desirable to place the bridge plug and 
column of cement so that it is opposite 
a collar or in perforations. This, of 
course, gives added strength to the 
plug. It should be noted that cement, 
when dumped in perforations, does not 
always fill up to the calculated height 
due to cement loss in the cavity imme- 
diately behind the perforations. A plug- 
back opposite perforations could be 
slightly more expensive, due to more 
dump bailer runs, but it will certainly 
furnish an excellent plug-back. The 
cement can be “squeezed” into the per- 
forations. Pressures at the surface can 
be placed on the cement with the bailer 
in the well, but a special electric wire 
line blowout preventer must be used. 
Extra runs can be made to make up the 
cement loss from the “squeeze.” 

Pressure tests on cement plug. Re- 
cent surface tests have indicated that a 
10-ft column of neat slow-setting 
cement in smooth 5%2-in. casing, after 
setting 48 hours at 80 to 90 F, will 
support, without leaks, a differential of 
3000 to 3400 psi. 

Many field tests have been com- 
pleted on this type plug-back in 5% -in. 
casing using differential pressure tests 
of 4000 to 4400 psi on a 10-ft cement 
plug placed opposite a collar. At this 
writing, the through-tubing bailer and 
bridge plug have been used successfully 
in wells to 13,000 ft. In some special 
cases, this plug-back system has been 
completed successfully under low sur- 
face pressure; however, this is a new 
technique and must be thoroughly field 
tested. 

Cement mixing and other equipment 
are carried to the job in a trailer which 
also contains special wellhead tools, 
work platforms, lubricators, etc., that 
are essential to complete a job quickly 
and safely. A special mixing water sup- 
ply tank is part of the trailer. 


Steps in a Typical 
Through-Tubing Plug Back 

In actual field operations, details of 
a typical through-tubing plug back job 
follow these steps: 
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OF THE GROUND 
BELOW THE RIG 


There’s no need for second guessing about pro- 
ductive strata when the evidence is right before 
your eyes. The new rubber sleeve core barrel 
delivers cores in a complete package even in soft, 
unconsolidated formations. 


Formerly, soft formation cores were unobtain- 
able due to grinding and drilling fluid wash. Now 
the rubber sleeve wraps them tightly, keeps 
them intact, and offers maximum protection 
against washing, blocking or friction grinding. 
Cores are delivered, “packaged as cut,” ideal for 
analysis, handling and shipping. 


Every dollar you invest in a well is spent for 
the sole purpose of discovering oil. For minimum 
risk in exploration, you must evaluate the for- 
mation below the rig. The only sure method of 
formation evaluation is coring. The development 
of the Rubber Sleeve Core Barrel has greatly 
expanded the area in which you can obtain the 
vital information you need to determine a pro- 
ductive field. With the addition of the soft for- 
mation rubber sleeve core barrel to a complete 
line of conventional and wireline barrels, Chris- 
tensen has a core barrel to fit your needs, regard- 
less of the formation type. 


Call the Christensen representative nearest 
you and get the “Hole” story. 


Diamonds Mean, “Less cost per foot.” 


CHRISTENSEN sities 


1937 SOUTH SECOND WEST «+ SALT LAKE CITY, UTAH 


For more detailed ‘formation on the 
rubber sleeve core barrel, ask for 
RS-801. For additional information on 
conventional or wireline core barrels, 
ask for CB-608. 

Write or call 

Christensen Diamond Products 
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HYCALOG 
V-DOOR BITS......... 
SAVE OPERATORS 
BIG MONEY 

IN GULF AREA 


Some actual cases: 


BIT #1408, 6 9116” O.D. neseancn 
Averaged 5.7 ft./hr. from 9,700 to TD FOR 
> 25 2] : . an f 
of 12,350 in Duval County, Te xas. Then it LOWER COST 
was run in a second well in Kenedy County 


from 10,006 to 10,759 at an average of 3.4 DRILLING 
f{t./hr. This one bit racked up a total 3,403 
feet of hole through sand and shale. 


BIT #1457, 6 1116” O.D. 

Averaged 4.1 ft./hr. through 1,328 feet 
of Miocene in Acadia Parish, Louisiana. 
Drilling in the first 500 feet was limited by 
operator to 6 ft./hr. due to hole condition, 
but the bit could have made 15 ft./hr. And 
it was good for lots more hole after reaching 
TD of 14,100. 

BIT #1469, 5 23132” O.D. 

Averaged 2.8 ft./hr. from 16,603 to 
17,500 in Jeff Davis Parish, Louisiana. 
Replaced an estimated 25 rock bits for which 
the trip time alone would have cost about 
$/7,500. Other drilling costs were reduced 
proportionately because of the time saved. 


These are the records of three bits 
in wells recently completed. 
And they're typical. We've 
picked them to show the 
exceptional economy of drilling 
with our V-Door bits in the Gulf area. 
Your HyYCALOG representative has a stack of similar 





outstanding records made in the Gulf and other areas. 
Ask to see them. But, better yet, try a HYCALOG V-Door 
bit on your next drilling program. 


Hycaliog,. inc. 


505 AERO ORiVE 


SHREVEPORT, LOUISIANA 


BRANCH OFFICES IN PRINCIPAL OIL PRODUCING AREAS 


DIAMOND CORING + DIAMOND BITS + WELL LOGGING + CORE ANALYSIS | 


Special equipment (gin pole, power 
winch) is set up at the well. No rig 
is required. A through-tubing radia- 
tion log is run to provide accurate 
depth control during all phases of 
the operation. 

A gage bar is run and a collar log 
is made to the depth where the plug 
is to be set. 

The plug is made up and run to a 
pre-determined depth. The line is 
energized and the plug is set. The 
setting tool is then withdrawn. 

The dump bailer is made up and 
hung in the tubing. 

Cement is mixed and poured into 
the dump bailer, which is lowered 
to the plug and dumped. 
Subsequent dump bailer runs are 
made to obtain the fillup required. 
(See Table 1.) 

The well is “shut in” for 16 to 24 
hours, depending on the depth and 
temperature. 

The well then can be pressure 
checked to determine strength of 
the plug. This test allows the “go- 
ahead” on perforating above the 
plug. 

To perforate an upper zone, a re- 
trievable swing jet carrier is run to 
the zone and fired. 

This completes a remedial plug-back 
and perforating job through tubing 
without a rig in an elapsed time of 24 
to 30 hours, 


Some Field Plug-Back Operations 
A recent interesting field case history 
involved a water location in the Gulf 
Coast. The plug back operation 
through the tubing was to be accom- 
plished with the well under pressure. 
Original wellhead pressure was 1300 
psi. The well was pumped into and sur- 
face pressure was reduced to 600 psi. 
But, after running the dump bailer, 
pressure built back to 1300 psi, prob- 
ably due to swabbing action. Bailer was 
run through a pressure lubricator, and 
only a 20-ft section of the bailer could 
be run at one time. Two runs were 
made with a 1-11/16-in. bailer under 
500 to 600 psi. After dumping the 
cement, the well was shut in to allow 
5 ft of slow setting cement to set. 
After setting over night, the well 
pressure measured 175 psi. Another 5 
ft of cement plug was added on top of 
the existing plug in two dump bailer 
runs. The well was again shut in for 24 
hours. Agitation of gas prevented a 
good seal on the first dump. After set- 
ting, the plug sealed the casing and 
surface pressure was zero. To test the 
plug seal, tubing was pressured to 2200 
psi for 30 minutes. No loss of pressure 
indicated the seal was satisfactory. 
The well was then perforated with a 
30-ft long retrievable swing jet car- 
rier with four shots per foot. Estimated 
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Ready for the Field: 150 
HP, Single Stage, Low 
Pressure, ESH Wilson 
Supply-iIngersoll-Rand 
Compressor. (Sales Gas.) 


MORE THAN 22,000 HOURS 


Of Continuous, Trouble-Free Performance 
—A (Case History Of A West Texas installation Of A 


WILSON SUPPLY—INGERSOLL-RAND COMPRESSOR 


Expert engineering plus care- 
ful, complete fabrication of 
every installation insures this 
kind of performance. 


The type ‘‘ESH’’ Compressors 
are completely new. In them 
have been incorporated fea- 
tures that assure continuous, 
low-cost operation. They are 
adequately valved with “A” 
CHANNEL Valves with ‘‘dou- 
ble life”’ seats in low and 
medium pressure cylinders 


and the dependable type ‘‘K’’ 
valves in the high pressure 
units. 


These features mean profit 
and satisfaction to you: 


Completely sealed frame. 

Sealed distance-piece. 

Full-floating aluminum bearings. 
Force-feed lubrication with full-flow filter. 
Window-type oil level indicator. 
low-oill-pressure protection. 

Aluminum crosshead shoes. 

Bored crosshead guide. 

Full-floating metallic packing. 


WRITE FOR COMPLETE INFORMATION. 


%% t 
WHat you WAN 


BRANCH STORES 


SALES OFFICES 
A\lAs SHR_» 
TULSA NEW 


MIDLAND LAFAYETTE 


_WHEN YOu Wan 











» 
emetiieedth We eee 


Well head set up for through-tubing bridge plus operation. Aluminum gin pole with supports 
lifts lubricator and wire line blowout assembly. Note that flow line connection and master valve 
are not disturbed. 


TABLE 1. Cement Dump Bailer Fillup Data. 


yt ‘e” bailer 
Slurry vol mix per 10’ sec 
per sack — 
in cu ft Water Ib 
1.08 4.6 


Slurry vol 
per sack 
in lb 

131.22 


Slurry vol 
per sack 
in gal 
8.1 


Lb water 
per sack 
37.3 


Gal water 


per sack 
4.5 


Slurry wt 
lb/gal 
16.2 


cement |b 
11.6 


TIPE 


SIZE & WEIGHT 


LINEAL FEET OF PIPE FILLED LINEAL FEET OF PIPE 


FILLED PER 
Sack of 
Gallon Cement 
6.0 49 
4.0 33 
5.0 42 
3.2 26 
3.0 39 
2.0 17 
l 
l 
1 
1 


PER 10’ SEC, OF DUMP BAILER 


S 


WT-LB 2" 354" 


= 


10 
13 
1514 
14 
1644 
11% 
18 
17 
24 
26 


— et ee SO OO Oe ee 


Sk aasOowuern® 
— ee 8S RS OF 


-Aanoouvc ti Km Oo: 


savings on this water location 
amounted to $6000 over a conventional 
plug-back job. 

Typical land location operation. This 
Gulf Coast well had 7-in. casing set to 
10,200 ft. Two inch, EUE, N-80 tub- 
ing was set in a packer at 9310 ft with 
a tail pipe extending to 9314 ft. No 
surface pressure was expected during 
plug-back operations, although it was 
anticipated that 2000 psi pressure 
would exist after perforating in new 
zone from 9501 to 9536 ft. Old perfo- 
rations were from 10,120 to 10,140 ft. 

The well head was first tested to 
4000 psi, and a 3/16-in. wire line truck 
was set up using dual blowout pre- 
venters and special pack-off. A gage 
bar was run to 10,120 ft, and a strip re- 
cord collar log was made to locate cas- 
ing collars, tail pipe and packer. 

A 7-in. through-tubing casing bridge 
plug was set between 9600 and 9800 
ft, 4 ft below a casing collar. This loca- 
tion was recorded on a collar log chart. 
Three runs were made with a 50-ft 
length of 1-11/16-in. OD bailer using 
16 Ib per gal slurry of slow setting 
cement to make a 9-ft cement plug. 

The well was shut in for 24 hours 
and a pressure test to 2400 psi showed 
the plug to seal tight. The well was then 
perforated with the through tubing re- 
trievable swing jet carrier in two 18-ft 
runs with 4 shots per ft. The well was 
allowed to clean itself before connect- 
ing into the flow line. 

An analysis of this plug-back opera- 
tion indicated a saving of $4000 over 
conventional methods...plus the 
added days of production due to the 
short time required in the through-tub- 
ing plug-back operation. 


Reference 


1. T. A. Huber and Gilbert Tausch, “A Sim- 
plified Cementing Technique For Recompletion 
Operations,”” AIME paper TP 3739, Vol. 201, 
1954. zk 


2hie” bailer 
mix per 10’ see 


354" bailer 
mix per 10° sec 
cement |b 
52.2 


water Ib 
20.7 


cement Ib 
16.6 


water lb 
6.5 


REF: 
(A) A sack of cement contains 1 cu ft 
or 94 Ib or approx. 7.5 gal or 12.5 
Ib per gal. 
1 cu ft equals 7.48 gal, 1728 cu in. 
1 gal water weighs 8.3 Ib or 231 
cu in. or .1337 cu ft. 


NOTE: 

1. This chart is approximate and 
should not be compared with pump- 
able slurries. 

Calculations are based on 16 |b/gal 
slow setting cement. 

Thickening time approx. 6 hr @ 
8000’, 3 hr @ 11,000’ using slow 
setting cement. 

10’ of 144” bailer contains 1.0 gal. 
10’ of 27%” bailer contains 1.4 gal. 
10’ of 35%” bailer contains 4.5 gal. 


(B) 
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LOWER FLUID LOSS... 
MORE FRACTURING EFFICIENCY... 








Fluid loss is one important factor governing fractur- 
ing efficiency. When a fracturing medium of high fluid 
loss is used, much of the fluid may be lost to the reser- 
voir rock reducing fracture extension. With new and 
improved Low Fluid Loss Additives developed by 
Halliburton, fracturing effectiveness is substantially 
increased...more of the fluid works to extend the 


FL-2... 


The newest low fluid loss additive, with superior qualities. 
Preferred by many well owners because it is more effi- 
cient. More economical because a lower concentration is 
required. Highly effective at elevated temperatures and pres- 
sures. Composition permits rapid clean up after completion 
of job. 


FL-1... 
Slowly oil soluble, permitting rapid clean up. Especially 
effective in gelled oil systems. Economical. 


ADOMITE®... 


The original low fluid loss additive for hydraulic fracturing 
... dependable and effectively used over a wide range 
of conditions. 


WATER 
WLC-1... 


Effectively lowers the fluid loss of fresh water, salt water 
and oil field brines. Has extended the successful application 
to formations where low viscosity water treatments were 
previously considered impractical. 


THE PIONEER 


fracture, helping to stimulate recovery. 

Halliburton Fluid Loss Control Additives are highly 
successful in reducing fluid loss characteristics of frac- 
turing fluids composed of oil, water or acid 


ALC-5... 


Reduces fluid loss of acid, so that normal acid treating 
solutions containing sand are now used as effective 
fracturing fluids. Special chemical additives...such as 
non-emulsifiers and surface tension reducers may 


be incorporated. 


Be sure to write for your free copy of the new Halliburton 
bulletin, “Elements of Hydraulic Fracturing.” Or call your 
local Halliburton Representative for specific information 
about Low Fluid Loss Additives for your next fracturing 
treatment. 


IN FRACTURING SERVICES 


HALLIBURTON eracturine services 


HALLIBURTON OL WELL CEMENTING COMPANY 
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FIG. |. One of five lease automatic custody transfer batteries operated by Shell Oil Company in the Big Min- 
eral Creek field in Grayson County, Texas. Oil flows into three 210-bbi surge tanks and is then automatically 
measured in 60-bbl weir-type run tank (right) and dumped to pipeline. 


LACT system in North Texas 


is framework of ... 


ONE OF SHELL’S LARGEST 
AUTOMATED FIELDS 


Five automatic batteries handle approximately 3000 bbi oil per day 
from 12 leases in the Big Mineral Creek field of Grayson County, Texas 


Lowell A. Murphy, 


Field Editor 


AUTOMATION IN THE PRODUC- 
TION OF OIL is increasing rapidly. 
One of the most complete LACT (lease 
automatic custody transfer) systems in 
Texas is being operated by Shell Oil 
Company in Grayson County, only a 
stone’s throw from the banks of Lake 
Texoma. Operation of the system, 
which consists of five automatic bat- 
teries, began on January 27, 1958. The 


B-98 


non-operators, which are associated 
with Shell as co-owners of some of 
these facilities, are: Walter Beardsley, 
D. Douglas Oil Company, M. Douglas 
Oil Company, George W. Humphreys, 
Lloyd Oil Company, Pitts Oil Com- 
pany, Snuggs and Neal, Inc., Fred 
Snuggs, R. H. Snuggs, K. R. Neal, and 
Frank C. Weimer. As of September 
30, 1958, approximately 450,000 bbl 
of oil had been run through the bat- 
teries to the pipeline owned by Sinclair 
Pipeline Company. 

The system handles oil produced 
from Shell’s 12 leases in the Big Min- 
eral Creek field, which is the largest 


field operated by Shell in North Texas. 
At the time Shell began studying the 
field for possible installation of auto- 
matic custody transfer equipment, 
there was a total of 91 producing wells 
on the company’s leases. Of these, 40 
were producing by natural flow, 15 by 
conventional pump, and 36 were 
equipped with hydraulic pumping 
equipment. As more and more of the 
wells were put on artificial lift, lease 
operation costs continued to climb, giv- 
ing impetus to Shell’s study of auto- 
matic operation of the field. Also, much 
of the lease equipment was destined for 
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FIG. 2. Schematic diagram of automatic battery shows LACT 
equipment and outlines procedure of automatic transfer cycle 


replacement to extend production fa 
cilities for the estimated 36-year pri- 
mary life of the field. 


Economic Justification 

Preliminary economic studies of the 
proposed project to install LACT 
equipment in the Big Mineral Creek 
field began with a study of existing 
lease facilities. The 12 leases of the field 
were being produced into 7 tank bat- 
teries which had a total of 49 lease 
tanks, ranging in size from 210 bbl to 
500 bbl. Installation of LACT systems 
would permit more than half of these 
tanks to be salvaged, with the re- 
mainder to be used in the new LACT 
systems. In addition, other equipment 
could be salvaged, such as valves, pipe, 
and fittings. 

Installation of LACT equipment in 
the Big Mineral Creek field would also 
result in additional revenue realized 
from the reclamation of oil that was 
formerly lost in the form of escaped 
vapors and paraffin-rich tank bottoms. 
Since the automatic batteries would 
constitute essentially a closed system, 
vapor recovery in such a system would 
be high and would result in an increase 
in the gravity of the oil delivered to the 
pipeline. The value of reclaimed oil 
resulting from recovery of vapors and 
tank bottoms was calculated to be ap- 
proximately $14,000 per year. 

Automatic custody transfer would 
also eliminate the need for a pumper to 


operate the leases, resulting in another 
savings of $600 per month. 

In calculating the investment which 
would be required for conversion to 
LACT operation of the field, engineers 
arrived at a figure of $78,000. This 
amount would cover the costs of the 
entire conversion, including designing, 
planning, equipping, piping, transport- 
ing, installing, painting, and supervising 
the entire project from the start to the 
point of actual operation. The value of 
equipment presently salvable was cal- 
culated to be $13,000, leaving a net in- 
vestment required of $65,000. On the 
basis of savings to be realized from the 
reduction of labor costs and the value 
of reclaimed oil, the payout of the net 
investment was calculated at approxi- 
mately 2.7 years. 


Design and Operation 


Each of the automatic batteries is 
provided with weir-tank measuring 
systems and is designed to perform the 
following functions. 


1. Run clean oil to the pipeline auto- 
matically. 


2. Measure the volume of oil run by 
counting the number of times that the 
weir tank dumps a measured batch of 
oil. 


3. Record the temperature of the oil 
at the time it is dumped. 


4. Catch a sample of oil for manual 
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determination of oil API gravity and 
BS&W content. 

5. Cease operating when the lease 
allowable has been run. 

6. Shut in all producing wells on 
prolonged failure to run oil. 

Fig. 2 is a schematic diagram of one 
of the automatic batteries, The com 
plete cycle of operation of the battery 
begins when lease production enters 
the surge tanks at the battery, filling all 
tanks at the same time, equalizing the 
tanks and providing effectively one 
large surge volume for produced oil 
The pipeline connections and drain out- 
lets of all tanks are tied together and 
connected with the pump which fills 
the run tank. 

Since the surge tanks are equalized, 
oil levels are always equal in all tanks 
Oil level also rises equally in a small 
float chamber tied into the tanks. This 
float chamber contains the limit 
switches and was provided to eliminate 
the necessity of mounting the float 
switches in the surge tanks. When the 
oil level rises in the float chamber to 
the height of float switch F-2, the 
switch is closed and activates the small 
pump P-2. This pump circulates oil 
continuously from the bottom of the 
tanks back to the lease treater to keep 
the paraffin in solution and to knock 
out additional BS&W. 

As the oil level continues to rise in 
the surge tanks, float switch F-1 is 
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closed and starts pump P-1 to fill the 
run tank from the surge tanks. How- 
ever, before pump P-1 will start, float 
switch F-4 in the small surge pot must 
be in the down position, indicating that 
the run tank is empty. 

When pump P-! is started, oil is 
pumped from the surge tanks into the 
run tank. Before entering the run tank, 
oil passes through the capacitance-type 
BS&W monitor which determines if the 
BS&W content of the oil is less than 
the maximum acceptable by the pipe- 
line. If the BS&W content is too high, 
the monitor switches the position of 
valve V-1, a three-way valve, and by- 
passes this oil back to the surge tanks. 

If the oil is clean, it is pumped 
through valve V-1 into the run tank. 
Valves V-2 and V-3 are closed at this 
time to assure that oil is not drained 
from the tank while it is being filled. 
As oil enters the run tank, the level of 
the tank builds up, eventually reaching 
weir “A”, which is simply an opening in 
the top cone of the tank, 

Oil then spills over the weir into the 
top chamber of the run tank causing 
the level to build up around the cone. 
This rising fluid raises float switch F-3, 
which after a short time delay, shuts 
down pump P-1 and closes valve V-1. 
This delay permits the fluid level to 
build up several inches above the top of 


FIG. 3. Small surge pot below run tank 
contains float switch which marks bottom level 
of oil volume run to pipeline. 


weir “A” before pump P-1 is stopped. 
As the top chamber of the run tank 
is higher than the surge tanks, oil in 


the top chamber drains back to the 
surge tanks through a line containing a 
small orifice. This orifice, choke “A”, 
is sized such that it takes from 15 to 
25 minutes for the oil level to fall back 
to float switch F-3, which gives the oil 
time to weather before being dumped 
from the run tank. 

When the oil level falls to float switch 
F-3, causing it to drop, valve V-2 is 
opened. Oil then falls into the float 
chamber under the run tank, causing 
float switch F-4 to be raised. The raising 
of float switch F-4 opens valve V-3, 
and oil is transferred to the pipeline 
either by gravity flow or by pump P-3, 
provided valve V-2 is fully open. 

As oil is run to the pipeline, the run 
tank empties and the oil level falls past 
valve V-2. The float chamber beneath 
the run tank also empties until the oil 
level reaches float switch F-4, causing 
it to drop. When this float switch falls 
to its down position, valves V-2 and 
V-3 are closed, valve V-1 is opened, 
and pump P-1 is started to refill the 
run tank, provided the oil level in the 
12-in. float chamber is at least up to 
float F-1. Thus, a new cycle is begun. 

In the event that oil is not run from 
the automatic battery for a consider- 
abie period, either due to the produc- 
tion of bad oil or the inability of the 
pipeline to take the oil, the fluid level 





BECAUSE WE USED 


WE SAVED $1,800.00 


IN CONVERTING OUR #B-23 WELL 





L 
ae C OTIS GAS LIFT VALVES 


FROM CONTINUOUS TO INTERMITTENT LIFT. 





HERE TODAY. 





THAT WOULD HAVE BEEN OUR COST TO EXCHANGE AND 
RERUN A STRING OF CONVENTIONAL INTERMITTING VALVES TO 
MAKE THE CONVERSION, BUT, BECAUSE OTIS TYPE C VALVES ARE 
DESIGNED FOR EITHER TYPE OF LIFT. WE JUST SHUT DOWN LONG * 
ENOUGH TO INSTALL A SURFACE INTERMITTER AND PUT THE WELL 
BACK ON PRODUCTION, THAT'S WHY WE'RE RUNNING TYPE C'S 





WHAT YOU'RE HOLDING IS THE RESILIENT 


THE CHECK VALVE— WHICH FITS IN HERE—IS RESILIENT 
ALSO. IT DOESN'T REQUIRE VELOCITY TO CLOSE—REMAINS 
CLOSED EXCEPT WHEN GAS PASSES THROUGH THE VALVE — 
AND BACK PRESSURE ON THE CHECK HAS ABSOLUTELY NO 

EFFECT ON THE OPERATION OF THE MAIN VALVE. 


MAIN VALVE ELEMENT FROM A TYPE C VALVE 
— THE PRIMARY REASON WE SAVED THAT $1,800.00. 
YOU SEE, GAS PRESSURE IN THE VALVE DOME HOLDS IT 
CLOSED — TO FORM A POSITIVE SEAL ACROSS THIS SLOTTED 
PORT AREA. THIS RUBBER-TO-METAL SEAL ELIMINATES 
COSTLY METAL-TO-METAL STEM AND SEAT FLOW 
CUT FAILURES. 
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builds up in the surge tanks, eventually 
lifting float switch F-5 or F-6, The 
raising of either of these float switches 
shuts in all producing wells. After 
float switch F-5 or F-6 has tripped, the 
lease producing wells remain shut in 
until sufficient oil has been run from 
the battery to drop the oil level in the 
surge tanks to float switch F-1. The 
wells then come on automatically. It is 
however, necessary to restart the gas 
engines driving the triplex pumps of the 
hydraulic pumping systems. 


Run-Ticket Information 

Volume of oil run is determined by 
counting the number of times the run 
tank, which has a fixed volume, is 
dumped. Each time valve V-3 opens, 
indicating a tank is being dumped, 
three counters—two at the control 
panel and one in a central field dog- 
house—are pulsed. One of the counters 
at the battery control panel is preset to 
the number of dumps equal to the 
month’s allowable production. When 
the allowable is made, this counter 
automatically ceases all further pipe- 
line deliveries and shuts in all wells 
when the surge tanks are filled. The 
number of dumps are also counted on 
the temperature recorder and pressure 
recorder charts, and can be checked 
from these indications. 


Temperature of the oil as run is re- 
corded on a circular chart in a panel 
mounted on the run tank. A sample of 
the oil is taken while the run tank is 
dumping. The BS&W content of the 
oil run is determined by a manual 
grind-out of this oil. Oil API gravity is 
found by immersing an hydrometer in 
the oil sample. 


Control and Indicating 
Equipment 

The control panel installed at each 
of the automatic batteries is a schematic 
diagram of the battery equipped with 
indicating lights which show at any 
time the status of all float switches, 
valves, and pumps. This panel is color- 
coded to correspond to the painted 
color of the tanks, valves, piping, and 
other components of the battery. This 
arrangement permits immediate eval- 
uation of the custody transfer proce- 
dure and shows instantly the source of 
any malfunction of the system. 

In conjunction with the control 
panel at the battery, there is also a cen- 
tralized panel at one of the batteries 
which shows the operation being car- 
ried out at all of the batteries, This 
panel consists of lights which indicate 
when the surge tanks are receiving oil, 
when they are filled, when oil is being 
delivered to the pipeline, or when bad 


oil is being diverted back to the lease 
treaters. This remote station also in- 
cludes counters which show the total 
number of dumps made by the run 
tanks of the various batteries into the 
pipeline. 

Production from the five automatic 
batteries is delivered to the pipeline of 
Sinc'iir Pipeline Company. Three of 
the batteries deliver oil to the pipeline 
by gravity flow, while transfer is made 
at the other two batteries by pump, 
owned by Sinclair at one battery and 
by Shell at the other. 

Prior to installation of LACT equip- 
ment in the Big Mineral Creek field, 
Shell had operated an automatic cus- 
tody transfer system in the Antelope 
field of Clay County, Texas. This sys- 
tem had been on trial for a year. The 
design of the Big Mineral Creek instal- 
lation was based on this system and 
incorporated similar operating princi- 
ples. In view of the completely satis- 
factory operation of the Antelope field 
installation, the Texas Railroad Com- 
mission granted permission for opera- 
tion of the Big Mineral Creek system 
based on design alone, requiring no 
trial. 


New LACT Features 
Several features of the Big Mineral 
Creek installation are worthy of special 














HERE, TAKE A LOOK AT THIS TYPE C VALVE. 


AND THIS IS A TYPE F VALVE. IT’S OTIS’ RETRIEVABLE 
VALVE FOR SIDE-POCKET MANDREL INSTALLATION, THE TYPE F 
OPERATES ON THE SAME PRINCIPLE AS THE TYPE C. BOTH HAVE THE 
LARGEST PORT AREA OF ANY VALVE OF THEIR SIZE ON THE 
MARKET — ANOTHER FEATURE WE PARTICULARLY LIKE, 


THERE ARE NO METAL MOVING PARTS—NO SEATS 
TO CUT OUT. IT’S FULL-OPENING — COLLAR-DIAMETER — 
AND CONCENTRIC DESIGN. THESE LAST THREE FEATURES 
MAKE IT THE ONLY FULL-OPENING VALVE THAT LETS 
YOU ROTATE TUBING IN A DUAL-COMPLETION, IF 


IT BECOMES NECESSARY. 











THE LARGE PORTS AND FAST ACTION OF THESE 
OTIS VALVES GIVE US MORE EFFICIENT USE OF OUR 
GAS — HELP REDUCE SLIPPAGE. SAY, WHY DON'T YOU 
TALK TO THIS OTIS GAS LIFT SPECIALIST ABOUT YOUR GAS 
LIFT PROBLEMS. | THINK HE CAN SHOW YOU HOW HIS 
VALVES WILL HELP YOU SAVE MONEY. 


THE PETROLEUM ENGINEER, December, 1958 





_— COMPANY RUNS OTIS GAS LIFT VALVES BECAUSE 
THEY HELP US REDUCE PRODUCTION COSTS — JUST AS IN 


THE CASE OF OUR #8-23. IF YOU DONT KNOW ALL OF THE 
DESIGN ADVANTAGES OF OTIS GAS LIFT VALVES. | SUGGEST YOU 
CALL THEIR NEAREST OFFICE TODAY. GIVE YOUR WELLS A NEW 

LIFT — RUN OTIS GAS LIFT VALVES 
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FIG. 4. Control panel at LACT battery is color-coded to correspond 
to painted colors of battery components. Lights indicate status of 
switches, valves, and pumps. Two counters provide record of oil run 
through the battery: one counter automatically limits production to 


lease allowable. 


consideration. One of the most signifi- 
cant features is the continuous circu- 
lation of tank bottoms. This practice, 
of course, could not be applied in any 
and all automatic batteries, since in 
many circumstances the total BS&W 


content of the crude oil would not be 
within acceptable limits. However, 
since the tank bottoms in Shell’s Big 
Mineral Creek production consist pri- 
marily of paraffin, the BS&W content 
of the crude is usually acceptable and 
the constant circulation results in added 
revenue in the form of reclaimed oil. 

In addition to the results achieved 
from the continuous circulation, the 
problem of paraffin accumulation has 
been minimized by coating the inside 
of all surge tanks and run tanks with 
a special paint. 

Another interesting feature of Shell’s 
LACT batteries is the small float cham- 
ber which is tied into and equalized 
with the main surge tanks and in which 
are mounted the high-level and low- 
level float switches which control de- 


in the surge tanks. 


livery of oil to the run tank. Mounting 
the float switches in this separate cham- 
ber eliminates their installation in the 
surge tanks and, incidentally, provides 
flexibility in the number of tanks op- 
erated in the custody transfer cycle. 

The elevated run tank provides a 
positive-volume, single-dump measur- 
ing system using a valve to determine 
the bottom level and a weir to deter- 
mine the top level. As the run tank is 
filled, a time-delay switch allows oil 
to flow over the weir into a small cham- 
ber above the run tank, This amount of 
oil then runs slowly back into the surge 
tanks, allowing a further delay of from 
15 to 25 minutes before the run tank is 
dumped to the pipeline. This system 
provides ample time for weathering of 
the crude oil in the run tank. 

A pressure recorder measures the 
pressure at the bottom of the run tank. 
Since the run tank is vented to the 
surge tanks, the pressure measured 
at this point is due to the fluid head of 
the oil in the run tank. This measure- 


Operational Information — Big Mineral Creek Lease Automatic 
Custody Transfer Batteries. 


Storage volumes 


bbl 


Pumping rates 
bbl per day 


hetweer Rut 
floats \bove tank 
Lease F-5 float volume Pump 
No &l F-5 bbl p-2 
23%) 170 200.18 17 
550) 115 OO 36 171 
4175 be 60 08 17 
{ 175 SU) 60.02 17) 
5 235 0 60.05 171 


“These capacities are true for present pipeline pumps and are based on 


Pump 


P-4 


1500 
570 
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G50) 
1500 


Viax 
cap. of 
battery” 
bbl /day 
3100 
1270 
910 
910) 
Ya) 


( yele time-—-mu 


Fill Weather Dump Total 
23 30 1) 93 
»~) ig ti4 102 
13 2h V7 95 
lS oe i) 95 


is 20 4 87 


an 8-day 


production month with all automatic batteries operating. 
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FIG. 5. Centrifugal pumps handle oil in the automatic battery. 
Pump in foreground transfers oil automatically from surge tanks to 
run tank. Small pump at right provides continuous circulation of oil 


ment provides a record of the filling 
and dumping of the run tank. 

Samplers employed at the batteries 
automatically take samples of the oil 
run to the pipeline in proportion to the 
amounts run. The samples are collected 
in an air-tight pot. Two of the samplers 
are driven by explosion-proof, %4-hp 
electric motors which pump a sample 
of the crude from the discharge line 
to the sample pot. The other three 
samplers are run from a small turbine 
in the discharge line which pumps the 
sample from the line in proportion to 
the amount of crude flowing through 
the line. The samplers have a five-gal- 
lon capacity and provide a composite 
sample of all crude run during a 
month’s period from which the aver- 
age API gravity of all crude run is de- 
termined. Payments are made on the 
basis of this gravity determination. 

Before installing LACT equipment 
in the Big Mineral Creek field, Shell 
had improved the treating system in 
the field by adding at least one treater 
at each tank battery. 

The volume of oil which has been 
run through the automatic batteries 
attests to the success of the installa- 
tions. However, Shell engineers are not 
merely sitting back to watch oil flow 
automatically from the leases to the 
pipeline, but are constantly studying 
and evaluating the many procedures 
and pieces of equipment operating in 
the installations, And in the Big Min- 
eral Creek field installations, Shell Oil 
Company has one of the finest labora- 
tories for the development and perfec- 
tion of lease automatic custody trans- 
fer systems. zee 
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Pour it on! 


— 


THOSE WECO UNIONS 
WILL HOLD ITI Thats right, WECO Unions will 


hold the high pressures of today’s — and tomorrow's — service 
jobs without leaking. Full-circle metal-to-metal contact sealing 
is always maintained by WECO’s ball and cone seats. The strong 
forged steel nuts and subs can take the hard treatment of fast 
make-up and high-pressure shock and vibration.~ 
You can rely on WECO Unions for your well service work 
and rig piping. See your WECO salesman or order from your 
Supply Store today . . . available in sizes 1” through 
12”, in pressures from 1,000 through 15,000 psi. 


U-3-Se 


WELL EQUIPMENT MFG. CORP. 


HOUSTON, TEXAS 





Division of CHIKSAN COMPANY a subsidiary o/ 
FOOD MACHINERY AND CHEMICAL CORPORATION 
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INDUCTION 
ELECTRIC 


06 


BETTER THREE WAYS 


1. Better thin bed response. 





2. Deeper Investigation. 
3. More detail. 


You get all three field tested advantages with 
the new Welex 5-coil Induction-Electric Log. 
1400 East Berry, Fort Worth, Texas 
Division offices in 
Denver, Houston, La Habra, Midland, 

WELEX, INC wed mip eset Bape 
, ° District offices in every major oil center. 
Subsidiaries in 


Canada, Peru and Venezuela. 
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Deepest bit into Australian soil today is being directed by WAPET (Western Australian Petro- 
leum) to a depth of 12,500 ft. The rig is now located in the Canning Basin, 40 miles from Derby. 


AUSTRALIA: 





Oil Activity 
Without Oil 


WAPET, Santos, Delhi, Australian O&G, Woodside, 
Clarence River Oil companies explore — and drill 
— in every region, with little to show for the effort 


DESPITE the fact that oil has not yet 
been found in Australia in commercial 
quantities, the search is being contin- 
ued. The area of greatest activity is in 
West Australia where West Australian 
Petroleum Company (WAPET) is 
making concentrated efforts by every 
known method of field activity—in- 
cluding drilling. 


Western Australia 

The prospecting area held by 
WAPET is divided into three zones: 
(1) The Perth Basin of 20,000 square 
miles stretching from Perth to Gerald- 
ton; (2) the Carnarvon Basin of 63,- 
000 square miles stretching from 


Geraldton to Port Hedland and; (3) 
the Canning and Fitzroy basins, 140,- 
000 square miles which stretch from 
Port Hedland to Derby and inland to 
the Northern Territory. This is gen- 
erally known as the Desert Basin. 

The exploration methods being used 
include geological field work, structure 
drilling, test drilling, airborne magne- 
tometer, gravity meter, and seismo- 
graph. 

Up to September 1957 WAPET 
spent $29,059,000. In view of the un- 
explored nature of much of the coun- 
try, 6585 miles of access roads were 
built at a cost of about $150,000. In 
all, 56 wells have been put down of 
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which 25 were exploratory and 31 
structure. The total cost for this work 
has been $7,940,000. The average cost 
per foot in exploratory wells has been 
$68.11, and for structure wells, $23.53. 
The most expensive well was Cape 
Range No. 2, $80.91 per ft; and the 
cheapest, Dirk Hartog No. 4 at $7.50 
per ft. 

The company has been using seven 
different types of drilling equipment, 
including: Two 1000 ft capacity drill- 
ing trucks, two 3000 ft rigs, one 5000 
ft rig, one 10,000 ft rig and a 15,000 
ft depth capacity rig. 

It is interesting to note that three 
seismic crews (Geophysical Services, 
Inc.) have been operating and they 
have found that the West Australian 
areas involved are some of the most 
difficult in the world. One of the chief 
problems is the lack of water needed 
for drilling shot holes. In some areas 
air drilling has overcome the problem 
but even this method becomes useless 
when surface covers are loose sand or 
hard limestone. In this type of terrain 
it has been necessary to adopt the pat- 
tern-shooting-technique under which 
36 shot holes are drilled and fired 
simultaneously, involving the use of 18 
seismometers instead of the usual four. 

At the present time drilling opera- 
tions have been slowed so that the tech- 
nical staff may reassess geological in- 
formation from dry holes, with the 
object of selecting more promising 
drilling sites. 

One new site has been selected at 
Meda (40 miles from Derby), in the 
Canning Basin and a 10,000 ft depth 
capacity rig has been moved 300 miles 
from Sapphire Marsh to the new site. 
Meda is in flat river plain country and 
in the wet season can be 12 ft under 
water. Hence, the hole must be drilled 
during the dry season. The hole had 
been drilled to 5,163 ft by August of 
this year. 

In spite of several years of hard 
work, with only one showing of oil, in 
the first hole sunk, WAPET has plans 
for several years ahead and is deter- 
mined, if commercial oil is to be found 
in the area, it will be found. 

South Australia 

Santos Oil Company has been busy 
for several years drilling in the Port 
Augusta Basin in South Australia using 
three light rotaries and two cable tool 
rigs. In the earlier period of its opera- 
tions three cable tool rigs and three 
diamond drill shot hole rigs were in 
use but later these were replaced by two 
rotaries capable of drilling 4%-in. and 
5%-in, holes to permit slimhole testing 
equipment to be used. A _ truck- 
mounted rotary is used mainly to pene- 
trate the heavy artesian water-bearing 
Tertiary sands in the Cambrian lime- 
stone below 500 ft depths. 
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Exploration concession areas are scattered in all portions of Australia. The largest includes 
WAPET's three areas in the West, Delhi and Santos in the Scuth, and Australian Oil & Gas areas 
in the East and Southeast. 


WAPET exploration activity has been extensive and includes drilling, surface work, aerial 
magnetic surveys, seismic surveys, subsurface mapping and gravity work. This core drilling truck 
is attached to a seismograph party in the Canning Basin. 


In this field high gravity oil occurs 
in the overlying Tertiary artesian water 
sands almost entirely over the several 
square miles so far drilled, but in small 
amounts only. Thick, heavy greases 
and paraffin waxes occur at the Cam- 
brian limestone-Tertiary interface 
which is a line of major unconformity. 

Small amounts of medium viscosity 
oil have been located in fracture poros- 
ity at depths of about 1000 ft, within 
the limestone, while the previously 
mentioned Tertiary oils appear to be 
escaping largely from high porous dolo- 
mitized reef-like Archaeocyathinae ac- 
cumulations, which are lenticular in 
cross section. 

This company has now entered into 
an agreement with Delhi Australia 
Petroleum, Ltd. (a subsidiary of Delhi 
Taylor Corporation) for a checker- 
board exploration of the area held 
under prospecting license by Santos. 
The area will be divided into a number 
of squares of about 940 acres each and 
the companies will explore alternate 
blocks. The Delhi organization is to 
spend- $3,000,000 to drill a stratigra- 
phic well to a depth of at least 14,000 
ft in the deeper part of the artesian 
basin. It retains the right to withdraw 
from the agreement if the results from 
the hole prove that the geology is hope- 
less. 

Should Delhi find oil, then the South 
Australian Government gets 10 per- 
cent of the output and Santos 5 per- 
cent. Santos is to be provided with all 
information obtained by Delhi during 
drilling and other field operations and 
retains the full right to develop its own 
squares and retain the output. 

This agreement is undoubtedly the 
biggest development in the search for 
oil in this country. 


Sydney Basin 

Australian Oil and Gas Corporation 
is active in drilling operations in the 
Sydney Basin searching mainly for gas 
in commercial quantities and up to the 
time of writing seven holes have been, 
or are being drilled. The finds of gas 
have been encouraging. 

In five of the wells already drilled 
gas-flows of as much as 90,000 cu ft a 
day have been tested. The drilling of 
six additional holes has been recom- 
mended in the area to a depth of 2000 
or 2500 ft. The company is now mak- 
ing financial arrangements for drilling 
these holes. 

This company was also drilling one 
hole in the Mulgoa structure, now at 
a depth of 4500 ft. At Dural No. 2 
bore was at 6294 ft in shale. 

Several other companies are operat- 
ing in Australia, including Woodside 
Oil in Victoria, and Clarence River Oil 
on the North Coast of New South 
Wales in the vicinity of Grafton. * * 
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Engineered to do rugged 
oil field jobs with 


efficiency and economy 


Diamond Roller Chains are first choice on modern equipment like 
this new Cooper Skytop self-propelled rig. They have proven their 
ability to deliver the power under the most rugged of oil field conditions. 


Where power is so important, substitutes can be extremely costly. 
Today, records show that more leading equipment builders specify 
Diamond Oil Country Chain as first choice. More oil field stores sell 
more Diamond Chain than any other. The reasons that Diamond 
leads are quality you can count on, greater dependability, and more 
drilling economy. 


Look for the Diamond trade-mark on every sideplate. 


DIAMOND CHAIN COMPANY, Inc. 
A Subsidiary of Americon Steel Foundries 
Dept. 441, 402 Kentucky Ave., indianapolis 7, Indiana 
Tulsa Office: 2238 Terwilleger Bivd. 
Offices and Distributors in All Principal Cities 


Please refer to the classified section of your local telephone directory 
under the heading CHAINS or CHAINS-ROLLER 


DIAMO HAINS 


THE PETROLEUM ENGINEER, December, 1958 FOR FURTHER INFORMATION ON 


ADVERTISED PRODUCTS. SEE READER SERVIC 





ORY CHEMICAL 
y~ HOPPER 


INDUCTOR TUBE 


DIRECTION 
OF 
ROTATION 
a 


DRIVEN SPROCKET 
PRESSURE 
— - <a = = RELEASE 
VALVE 











= EOUCTOR TUBE SEAL RINGS 
' 


© 


(TO WELL) 


FIG. |. The solids injector consists of a prime mover driving 
@ pair of sprockets, forming a conveyor-chain assembly. 


Solids Injector for Air 
and Gas Drilling 


WITH the introduction of antiballing 
materials (stearates of zinc or calcium) 
to facilitate the handling of small quan- 
tities of water while drilling with air 
or gas, the problem of injecting solid 
material into a high-pressure gas supply 
line became apparent. To accomplish 
this objective, a pump was developed 
to inject granular or powdered material 
into a high-velocity high-pressure input 
line. 

It has been found that the addition 
of the stearates of zinc or calcium effec- 
tively prevents agglomeration of bit 
cuttings in the presence of water pro- 
duction ranging from trace amounts 
to approximately 2 bbl per hour. 

This procedure requires a solids in- 
jector, The device that has been devel- 
oped for this purpose is satisfactory for 
injecting stearates or other finely 
ground powders into an air or gas 
stream against pressures as high as 750 
psi. Prior to the development, the use 
of stearates to prevent “balling” was 
not effectively applied. Continuous in- 
jection of a controlled quantity of fine 
powders into the stream against pres- 
sures as high as 750 psi were extremely 
difficult. This solids injector is now 
being used on a routine basis by an air 
drilling company. 


Description of Apparatus 

The solids injector shown in Fig. | 
consists basically of a prime mover 
' Adapted from “Combatting Wet Formations 
While Drilling With Air or Gas” presented at 
the 18th annual meeting of the American Asso- 


ciation of Oilwell Drilling Contractors, Dallas, 
Texas, October 3, 1958. 
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Pump permits controlled, continuous injection of 
stearates and powders into air stream against 


pressures up to 750 psi 


B. V. Randall, J. L. Lummas and R. P. Vincent 


Pan American Petroleum Corporation, Tulsa, Oklahoma 


FIG. 2. "Pump" has been skid mounted, and in this case is driven by a gasoline engine. It is 
usually located between the air or gas source and the rig standpipe. 
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temperature... 


FIG. 3. Sprocket assembly of the solids 
injector. Each revolution of the injector 
sprocket injects 0.12 Ib of calcium stearate. 
Amount of the injection is gaged by the 
speed of the prime mover. 


which drives a pair of sprockets, form- 
ing a part of a conveyer-chain assem- 
bly. These sprockets, A and B, are 
designed to accommodate a chain made 
up of a series of equally spaced pistons, 
C. Since one sprocket is located in the 
supply hopper, D, containing the anti- 
balling material, the chain-piston com- 
bination serves as a conveyer. As the 
sprockets rotate, the antiballing mate- 
rial is picked up between the pistons 
and carried through the inductor tube, 
E, into the flow line, F. Each piston 
contains a set of pressure actuated seal 
rings, G, which effect a seal in the 
inductor and eductor tubes, E and H, 
against line pressure. The conveyer- 
chain assembly is designed such that 
the spacing between the pistons permits 
two units to be in both the inductor 
and eductor tubes at all times. This 
arrangement affords a double seal to 
loss of line pressure to either the supply 
hopper or to atmosphere. While the 
volume between successive pistons is 
fixed for any particular unit, the quan- 
tity injected may be varied by changing 
speed of rotation of sprocket conveyer 
chain assembly. A bleed valve assem- 
bly, I, is incorporated in the eductor 
tube, H, to relieve the line pressure 
which is confined between the two 
pistons. 

In field operation, the unit is nor- 
mally installed between the air or gas 
source and the rig standpipe. The quan- 
tity to be injected is regulated by vary- 
ing the speed of the prime mover. Each 
revolution of the injector sprocket in- 
jects 0.12 Ib of calcium stearate. No at- 
tention is required for the operation of 
this unit other than affording normal 
lubrication to the engine and drive 
sprockets and checking frequently to 


This pump is especially efficient in wells 
with excessive float sand, dirty fluid, or 
high bottom-hole temperatures because the 
three concentric, free-fitting tubes use well 
fluid for the plunger seal. The plunger is 
also free-falling, which allows a faster 
pumping rate without being hard on the 
rods. H-F 3-Tube Pumps are fitted out to 
A. P. |. specifications, including standard 
balls and seats. Either regular or on-and-off 
types are available in2”x1%",24%"x1%", 
and 4°x3%”" sizes, and in 12’ to 25’ lengths. 
For hard-to-pump wells—or as a good, all- 
around pump for average wells—you can 
depend upon the H-F 3-Tube to make good 
production without frequent pulling jobs 


harbison-fischer 
manufacturing co. 


2501 VIRGINIA STREET +» FORT WORTH 


"Best Pumps in the Oil Patch’ 


insure free movement of granular or 
power material in the supply hopper. 
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Natural Gas and Oil Company" reports... 


Less Maintenance and 
Down Time, Faster, More 
Efficient Drilling with 
General Electric Drive 


NATURAL GAS AND OIL'S “RAY TERRY” has set an outstanding 
performance record since it was put into service. During a recent 
six-month period, this barge, equipped with a General Electric 
Drive System, drilled four holes—all over 12,000 feet. Virtually 
no down time or maintenance was attributed to the G-E Drive. 


"'WE ARE EXTREMELY SATISFIED WITH THE G-E DRIVE on our 
Ray-Terry barge and, based on the equipment’s highly successful 
performance during the past year, we could not have made a 
better purchase.’’ This sums up how Natural Gas and Oil Com- 
pany management feels about their first operating experience with 
General Electric Drive. 


MANY OTHER CONTRACTORS AND OPERATORS have also 
found that G-E Drive provides faster, more efficient drilling. 
Electric drive delivers 10 to 15 percent more engine-output 
horsepower to the drilling task than other types of rig drives. 
Instantaneous flexibility of power assignment is available to the 
driller merely by moving the selector switch on his control console. 
The faster, more efficient drilling provided by the G-E Drive 
System adds up to more hole at less cost. 


FOR MORE INFORMATION ABOUT GENERAL ELECTRIC DRIVE 
and how its advantages can benefit your drilling operations, 
whether on land or offshore, call your nearest G-E Apparatus 
Sales Office. Drilling offices are located in Dallas, Denver, Houston, 
Los Angeles, New Orleans, and Tulsa; in Canada: Calgary and 
Toronto. For overseas requirements, International General Elec- 
tric drilling offices are in Bogota, Buenos Aires, Caracas, Mara- 
caibo, Mexico City, Puerto LaCruz, and New York, General 
Electric Company, Locomotive and Car Equipment Department, 
Erie, Pa. 115-29 


*Natural Gas and Oil Company, a Division of Mississippi River Fuel Corporation. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


DRILLING BARGE RAY TERRY is shown on location 
in the East Golden Meadows area of Louisiana. 
Greater efficiency of G-E Drive has enabled Natural 
Gas and Oil Company to drill more hole at less cost. 


we F « 
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DRILLER HAS POSITIVE DRILLING CONTROL at all 
times. Ray Terry drillers report that G-E controls 
are simple to understand and easy to operate, 
allowing greater command over drilling functions. 


DRAWWORKS DRIVEN BY TWO GE-752 DRILLING 
MOTORS enables the rig to drill to depths of over 
20,000 feet. General Electric’s service-proven drilling 
motors and generators require little maintenance, 
help reduce drilling costs. 











Here are several “rig-tested” .. . 


DRILLING 


IDEAS 


Leg of Derrick 

Serves as Stand Pipe 

@ Drilling shallow wells, a savings can 
be made in piping by using one leg of 
the derrick as a stand pipe to take the 
drilling mud half way up the derrick. 
A connection for the hose from the 


mud pump is made at the base of the 
derrick and then the connection for the 
rotary hose is welded on half way up 
the derrick. 

By using this arrangement, the stand 
pipe becomes an integral part of the 
derrick and cuts down the load when 
the derrick is moved over the road. 
When it is time to rig up, the derrick 
is raised and the rotary hose hooked 
up to the swivel without other connec- 
tions being necessary. 
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Pipe Racks are Nested 

Into Handy Package 

@ These three pipe racks are built so 
that they will make one easy load. The 
racks are set side by side after they are 
unloaded. The two outer racks are then 
pivoted up toward the middle and the 


i. ~ | 


tops of all three are tied together. When 
it is time to move, they can be picked 
up in one load. Also, the ends of the 
top pieces have been sliced off so that 
they will fit into one another and make 
it easy to roll pipe. 


Bars and Wing Bolts 

Seal Mud Gates 

@ It is usually quite a problem to get 
mud tank gates to seal without having 
a lot of bolts and gaskets to use in do- 
ing so. Here is a very simple idea for 
achieving a good seal. Two bars fitted 
with 2 wing bolts each are hooked be- 
hind 4 lugs welded to the tank. It takes 
only a minute to loosen the wing bolts 
which press against the mud gate itself. 
A gasket the full size of the gate is 
one that will not be torn up or lost. 
This gate can be made up by a rig 
welder. 
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FLUID PACKED PUMP CO. 


PLANT AND MAIN OFFICE, LOS NIETOS, CALIFORNIA 


DRILLING IDEAS at WORK 


Simple Pipe Frames 

Ease Tank Moving 

@ Here is a good way to rig up water 
tanks for easy moving. The frames are 
made of 3-in. pipe and the vertical 
pieces are spaced so that they will fit 
onto the truck beds. When it is time to 
move, a winch line is thrown around 
the cross member at the top and the 
tank is flopped down over the truck 
and hauled to the next location. If the 
well is in the same field, the tank need 
not be loaded completely and is easily 
set back down at the new location. 


Portable Forge Unitized 

For Quick Operation 

@ A forge for heating cable tool bits 
may be arranged into a package unit 
by mounting the box of bricks in the 
center of a pipe support and fixing a 
place for the bits on one end and a sup- 
port for the fuel tank and blower on 
the other end. The bit end is rigged up 
with a trough for quenching the bits 
and a roller for sliding the bits in and 
out of the forge. A chain is usually 
thrown around the upper piece of angle 


iron to support the bit when it is packed 
with mud around the end in the forge. 

The blower end has an electric motor 
mounted on the side of the box of 
bricks and belted to a blower which is 
on the 2-in. skid base. Fuel and air are 
blown directly into the face of the bit 
surface for efficient heating. A half- 
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inch needle valve on the bottom of the 
drum controls the rate of entry of fuel 
into the forge. 


Safety Line On 

Mud Discharge Hose 

@ Here is a way to prevent serious 
injury to a workman who might be near 
the front of a mud pump should the 
mud hose blow off. A heavy-duty 
clamp is made up for the hose. The 


clamp is attached to the discharge 
channels of the pump by a piece of 
cable pulled up snug to prevent any 
travel of the hose should it blow off. 


Carpet Sweeper Helps 

Dress Small Bits 

@ A Kansas driller has adapted a 
simple carpet sweeper to provide a hot 
flame for dressing the small drill-in bits 
used on a rig which follows the rotaries. 
He made a small hole in the ground 
and connected the carpet sweeper to a 
piece of 2-in, pipe with the gas inlet 
on the side of the pipe. With a flick of 
the sweeper switch, he can make a blue 
flame for proper heating of the bits. 


Steam Coil Prevents 

Freezing of Lines 

@ Lines leading from water tanks can 
be protected from freezing by install- 
ing a steam coil beneath the valves and 
lines, The coil is formed from branches 
of pipe between two headers. The main 
steam supply is run through the coil 
on the way to the rig, thus assuring 
continuous operation and protection 
for the water lines. 


Shopmade Rack Holds 

8500 Ft of Rods and Tubing 
@ A collapsible mast was rigged up 
by a Gulf Coast producer to accom- 
modate 8500 ft of 212-in. tubing and 
rods. The mast is 73 ft tall and is de- 
signed to lay down over the top of the 
truck cab. 

The racks are made of 2-in. pipe 
which is hinged behind the mast. After 
the rig is up, the boards are lowered 
and caught by cables which connect 
from the outside of the boards to the 
top of the mast. The cat-walks are made 
by putting steel grating in the space 
near the outside of the racks as shown. 

Tubing is racked in singles with 9 
rows of 16 joints in each row. 

Rods are hung in doubles with 7 
rows on each side and 11 doubles to 
the row, This rig considerably shortens 
the length of time to make round trips 
during workover operations. 
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WHAT IS THE 
OPTIMUM PUMP FOR YOUR JOB? 


You consider the pressure and volume 
needed, the weight and cost of moving 
the pump, the cost of power to drive 


it and your initial investment. 


More and more men who know how to 
use big pumps are coming to the stud- 
ied practical conclusion that a 600 to 
750 hp input pump is OPTIMUM for 
their operations. 


The Wheland HP-18000 pump gives 
you up to 826 gpm and 1,322 psi with 
7%" liners and up to 388 gpm and 
2,700 psi with 5%" liners. It weighs 
only 36,377 Ibs., is easily moved in one 
piece, is rated at 750 hp at 60 rpm, has 
six big features combined on no other 
pump and a top record for perform- 


ance and dependability. 


Detailed bulletin sent on request. 
It will pay you to see if this isn’t the OPTIMUM pump for your job, too! 


WHELAND 


ROTARY DRILLING MACHINERY 





DOMESTIC DISTRIBUTORS: INDUSTRIAL SUPPLY COMPANY, INC.— 
Main Office: Wichita Falls, Texas * HOUSTON OIL FIELD MATERIAL 
COMPANY, INC.—Main Office: Houston, Texas * JONES AND 
LAUGHLIN STEEL CORPORATION, SUPPLY DIVISION—Main Office: 
Drawer 2481, Tulsa 2, Oklahome. 

EXPORT DISTRIBUTORS: LUCEY EXPORT CORPORATION—233 Broad- 
way, New York 7, New York—Broad Street House, London, E. C. 2, 
England. 


THE WHELAND COMPANY 
CHATTANOOGA, TENNESSEE, U.S.A. 


DRAW WORKS ¢ SLUSH PUMPS e« ROTARIES 
CROWN BLOCKS « TRAVELING BLOCKS « SWIVELS 





Gulf Drilling 


One of the latest offshore drilling 
platforms to join the Gulf Coast fleet 
recently slipped down the ways of the 
Port Houston Iron Works yard in 
Houston, Texas. The platform, owned 
by Universal Drilling Company, Inc., 
of New Orleans, is a single hull, self- 
elevating, 12-leg supported unit. After 
the platform is towed to location, the 


Canadian Contractor Offers 
Slim-Hole Drilling 

A new Canadian contractor Is spe- 
cializing in “slim-hole drilling geared 
for the remote and isolated areas that 
most everyone would just as soon for- 
get.” R. C. Arnim, vice president of 
the Calgary-based Arnim Drilling Ltd., 
states that the company will stress op- 
erations in the northern Canadian 
country and in Alaska. Using a special 
trailer-mounted rig, the entire unit can 
be moved in eight relatively light loads. 
permitting the rig to be moved and 
drilling to continue even after “break- 
up” of the muskeg. President of the 
company is J. K. MacMillan. 


Calvert Drilling Buys 
Tulsa Drilling Firm 

The drilling equipment and other 
facilities of Mercury Drilling Com- 
pany, Tulsa, Oklahoma, have been 
purchased by Calvert Drilling, Inc., of 
Oklahoma City and Tulsa. The acquisi- 
tion adds to Calvert’s properties two 
12,000-ft rigs, Mercury’s yard and 
warehouse facilities at Lindsay, and a 
large stock of new and used drill pipe, 
casing, and tubing. Mercury will con- 
tinue as a producing company and will 
continue development in Oklahoma 
and south-central Kansas, according to 
Doyle Cotton, Mercury president. 
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12 caissons are lowered and the plat- 
form is jacked until it climbs to a point 
40 ft above the water, and the unit is 
ready to drill as many as 9 wells before 
being moved. Length of the unit is 249 
ft, with an overall beam of 133 ft. It 
is designed to drill in water from 25 to 
120 ft deep and is outfitted with a 
20,000-ft rig 


Drilling Injury 
Rate Declines 

The injury frequency rate for the 
drilling industry has declined from 
54.97 in 1947 to 30.95 in 1957. So 
noted C. W. Alcorn, executive vice 
president, Falcon Seaboard Drilling 
Company, in an address to the annual 
meeting of the National Safety Con- 
gress at Chicago. Alcorn told delegates. 


“Insurance rates have gotten so high 
over the past 10 years every contrac- 
tor has had to take a closer look at his 
records and I believe that surely this 
closer look and the action that followed 
is the reason for these decreases.” 
Severity rate of injuries has decreased 
from 6.40 to 4.64 during the 10-year 
period. 


Glasscock-Tidelands 
Sold to Murmanill 

Purchase of control of one of the 
largest offshore drilling concerns has 
been announced by Murmanill Cor- 
poration of Dallas. The company 
purchased is the C. G. Glasscock-Tide- 
lands Oil Company of Corpus Christi, 
Texas. The firm operates 14 rigs, most 
of which are barge-mounted and the 
largest of which is aboard “Mr. Gus 
Number 2.” 

Present management of Glasscock 
will continue to operate the organiza- 
tion. In addition to its drilling opera- 
tions, Glasscock owns extensive oil and 
gas properties in southern Louisiana 
and Texas 


Gulf of Paria 
Deep Test Abandoned 

An exploratory well in Trinidad, be- 
lieved to be the deepest ever drilled 
from a floating barge, has been aban- 
doned as dry at a depth of 10,814 ft 
according to an announcement from 
Standard Oil Company of California. 
A Standard operating company, the 
Dominion Oil Company, drilled the 
well as operator with the Offshore 
Company of Baton Rouge, Louisiana, 
as drilling contractor. 

The well, located in the Gulf of 
Paria, was set with 13%%-in., 10%-in.., 
and 7-in. casing, the latter at 7320 ft 
Drilling time was 4 months and 18 
days 


Rotary Rigs Operating in Oil Fields of United States and Canada 


As reported to American Association of Oilwell Drilling Contractors by Hughes Tool Company. 


3000-7 — = : 


Oct. 13 Oct. 20 Oct. 27 Now. 3 


Alabama 13 
Arkansas 29 
Arizona 2 
California 
Colorado 


Total Louisianz 
Maryland 
Michigan 
Missouri 
Montana 
Mississippi 
Nebraska 
Nevada 
New Mexico 





Oct. 13 Oct. 20 Oct. 27 Nov. 3 


13 New York 2 2 2 
24 North Dakota 0 320— 29 A 
4 
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Yhio 3 2 / 4 
la he, 213 233 223 4 
Ofghn NA 0 2 0 
Pennsylvania 
South Dakota hey: 
S. Texas-Gulf Coast 

Offshore 0 
North and 

East Texas 170 
West Central Texas 252 
West Texas 162 


Virginia 
Wyoming 


Total U.S ] 
Western Canada 140 147 144 
Eastern Canada 3 3 3 


Grand Total 2129 2161 2164 2162 
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Seasons Greetings 
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Wilson Manufacturing Co., Inc. 
WICHITA FALLS, TEXAS, U.S.A. THE HOME OF REI 


Be A fodern huy Wils. 





where engine 


dependability 


is vital! 





the only lubricant that has 


over 35 years of proven superiority... 
a record of less costly maintenance, 
“down time”, stoppages and 

repairs than any other make. 


MARVEL extra-fine lubricant is 
specifically designed to keep 

engines at peak efficiency under all the 
“engine-killing” conditions...in an 

oil field. 


INSTALL A MARVEL 
INVERSE OILER 


TO BE SURE OF “ROUND- 
THE-CLOCK” PROTECTION. 
Feeds MARVEL Mystery Oil in 
exact proportion to engine speed 
and load. 


e* 


Contact your jobber or Oil Well Supply House 
MARVEL DIVISION | 


EMEROL MFG. CO., inc. © 331 North Main Street, Port Chester, N.Y. | 


FOR FURTHER INFORMATION ON 


B-118 


ADVERTISED PRODUCTS, SEE READER SERVICE CARD 


Drilling 
Navy to Sell Drilling Tools Left in Alaska 

The Navy’s supply depot at Seattle, Washington, has 
been instructed to expedite a public sale of drilling equip- 
ment, worth about $200,000, located at Wolf Creek, near 
Umiat, in the Alaska naval petroleum reserve. Equipment 
will go to the highest bidder and will be sold in one package. 
Inventory of equipment is available at the Seattle supply 
depot and includes five operable rigs and a number of small 
core-hole rigs. Interested persons can examine the equip- 
ment although only access to the area at present is by ski 
planes 


General Petroleum Sells Drilling Equipment 

General Petroleum Corporation, Los Angeles, is selling 
its drilling equipment and hereafter will have its work done 
by contractors, says Robert L. Minckler, president. The 
company is spread over the west coast and the Rocky 
Mountain area. Minckler explained it has become “increas- 
ingly uneconomic to find employment for our own com- 
pany tools....In making this change, we are following 
the practice which has become increasingly the standard 
procedure in the oil industry.” 


Venezuelan Drilling to Increase 

A “tremendous increase” in oil drilling and production 
in Venezuela within the next 5 to 10 years along with an 
expansion of the country’s general economy is forecast in 
a company report made by Arthur J. Heiser, vice presi- 
dent in charge of Brown Drilling Company. The report 
emphasized the importance of maintaining continued good 
relations with Latin America against the day “when the 
Western Hemisphere may have to stand alone.” 


SCIENCE AND OIL 


WE ARE BRAGGING; for 


after long research, experimenting and testing, we heve completed our new reconnaissance 


Science has overtaken the “dowsers” and the “doodlebuggers”. 


instruments, in connection with our Attractometer, which cuts time and cost of our surveys 


and vastly improves our services to our clients, by shortening the route to petroleum reserves. 
Our services could well be the difference between success and failure of your wildcat venture 


QUOTES, IN PART, OF LETTERS RECEIVED 
FROM SOME OF OUR CLIENTS 
(Brochure and copies of letters on request.) 


“The surveys which you ran for us in 
Wyoming were so accurate, we would be 
afraid to drill a well without using your 
Attractometer. The third well where we 
drilled, using your Attrectometer, seems 
to be « successful undertaking. We hit 
12 feet of sand and have set pipe. The 
second well is pumping over 100 barrels 
and the first, of course, is flowing over 
100 barrels per day on « 11/64 choke.” 


"We cannot stress too strong 
ly the fact that we would only 
be interested in drilling ~here 
your surveys show good 


potential.” 


“lL am getting ready to test 
the second well we have 
drilled this spring. The first 
in very good.” 


“It pleases me to say that your report was 


correct, unbelievable as they may seem.” 
one ceme 


Three surveys recently completed by you 
for this company were without error.” 


Specimen 

“We highly recommend the 
use of the Attractometer be 
fore any drilling is done.” 


of logs 
| would certainly hate to drill a well indicating 
where this geophysical work had been 
done, which showed no oil accumulation 
| feel it is the greatest development 
in geophysical research that has been 
discovered.” 


saturation 


THIS IS OUR 23RD YEAR OF SERVING THE WILDCATTER AND O!L MEN OF THE 

COUNTRY, AND IF NEAR BY, WE WILL SURVEY YOUR RANK WILDCAT TEST DRILLING 

OR TO BE DRILLED FREE AS PROOF OF THE ACCURACY OF OUR WORK, AND MAKE 

A PERMANENT GRAPH-LOG INDICATING POSSIBLE SATURATION, IF ANY, UNDER 

LYING THE LOCATION AND AT APPROXIMATELY WHAT DEPTH IT MAY BE FOUND. 

AMPLE FUNDS FOR DEVELOPMENT WHERE GOOD LOGS ARE OB8TAINED AND 
DEAL IS REASONABLE 


GEOPHYSICAL SURVEY SYNDICATE 


4133 SUNNYSLOPE AVENUE SHERMAN OAKS, CALIFORNIA STATE 4-6903 
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Simpson Re-Elected IPAA President 


Gordon Simpson, president of Gen- 
eral American Oil Company, has been 
re-elected for a second one-year term 
as president of the Independent Petro- 
leum Association of America. Other 
major officers were also re-elected at 
the IPAA’s 29th annual membership 
meeting in Dallas, Texas, October 27- 
28. 

Russell B. Brown, who recently an- 
nounced his retirement beginning in 
1960, was again named as general 
counsel of the organization for 1959. 
Others to hold their positions for an- 
other year include Minor S. Jameson 
Jr., executive vice president; W. L. 
Kistler Jr., treasurer; and I. C. Huff 
Jr., executive manager and secretary. 


Attendance Up! 

A trend in declining oil association 
meeting attendance was reversed when 
some 1200 registered for IPAA’s meet- 
ing. The number exceeded pre-registra- 
tion estimates by 200. 

The meeting was highlighted by 
many well known oil industry and gov- 
ernment leaders and top men in related 
fields. 


Imports Panel 

Of primary interest at the indepen- 
dents’ gathering was a six-man panel 
discussion of the government's revised 
voluntary oil imports program. Ques- 
tions concerning the program were put 
to Roland A. Whealy, assistant to fed- 
eral oil imports administrator Matthew 
V. Carson, On the panel were George 
Myers, vice president of Standard Oil 
of Indiana; Lester Clark, Daniel & 
Clark of Breckenridge, Texas; John 
Houchin, vice president of Phillips 
Petroleum; Rushton Ardrey, senior 
vice president of Republic National 
Bank of Dallas, and Paul R. Schultz, 
Blackwell Oil and Gas, Tulsa. 

The proposed refinery-run-based 
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plan met with both criticism and praise 
from the panelists. 

The IPAA, acting through its imports 
policy committee, reaffirmed its en- 
dorsement of the new plan in a meet- 
ing held just prior to the general ses- 
sions, but asserted its position that the 
program must also include products. 


Top-Brass Speakers 

Other notables speaking before the 
IPAA included Senator Lyndon John- 
son of Texas, majority leader of the 
Senate; C. R. Smith, president of 
American Airlines; Jake L. Hamon, 
Dallas independent oil producer, and 
Elmer F. Bennett, undersecretary of 
the Department of Interior. 

Russell Brown, in the general coun- 
sel’s report to the membership, called 
for a five-point program for the asso- 
ciation to meet the expected challenge 
during the coming year to percentage 
depletion. 


Depletion Dilemma 

Brown cited developments in the 
senate during the past session as “an 
ominous warning of what to expect 
next year.” To meet this expected threat 
to the tax provision, he suggests that the 
association: 

1. Encourage academic studies by 
college faculty members so as to obtain 
an objective analysis from disinterested 
sources; 

2. Designate personnel in the Wash- 
ington IPAA office to devote full time 
to statistical studies and development 
of a program of action; 

3. Organize a program of under- 
standing and support through various 
civic, business and industry-related or- 
ganizations; 

4. Confer with groups unfavorable 
to industry's position on depletion with 
a view of correcting their point of view; 

5. Emphasize the industry's position 
in regard to percentage depletion 
through the IPAA public information 
program. 








SECONDARY RECOVERY 
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RESERVOIR ENGINEERING 
Water Flooding Gos Repressuring 
EVALUATION CORE ANALYSIS 

SURVEYS ECONOMICS 
Cost Estimates, Design, installotion 
FIELD SUPERVISION 
Phone 723-2167 
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OIL FIELD 
EMERGENCY 
JACK 
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ov SIMPLEX 
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a. CAP 
2. CAP SHOE 
3. TOE 


4. Or at any 
point using 
chain as a sling 


This SIMPLEX Jack solves close quarter 
jacking problems. Dependability and speed 
for jacking mobile equipment and skidding 
rigs. Tilts on base for angular jacking 
Awarded the only Gold Medal for Safety 
Send for OIL BULLETIN TODAY! 





TEMPLETON, 
KENLY & CO. 


2521 Gardner Road 
Broadview, II! 


A. C. Templeton, 5627 Del Ray Drive, Dallas, Texos 











CREASE 
I RODUCTION 


CLEAN OUT 
CHOKING SAND 
Excessive sand and sedi- 
ment holds back your oil. 
For fast, easy cleanout with 
fewer round trips and less 
downtime, use world famous 
Miller Sand Pumps. 


Write for descriptive price list. 
SAND PUMP SIZES IN STOCK 


0.D.—2%4, 3, 3%, 4%, 5, 5%, 7 
in. Lengths, 20, 25, 30 ft 


Composite Catalog Page 3419 


Miller Sand Pump Co. 


General Offices, Box 4516 
Oklahoma City 9, Okla 


EXPORT OFFICES 
30 Rockefeller Plaza 
NEW YORK 20, N. Y 











FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS SEE READER SERVICE CARI 
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EXPLORATION ACTIVITIES 





ARKANSAS 





Arkla Gas Begin Tests in Desha Basin Area 


Arkansas Louisiana Gas Company 
has begun wildcat drilling operations 
in the Desha Basin of southeast Ark- 
ansas with a 6800-ft slim-hole test 
in Chicot County. 

The utility has assembled a large 
group of leases in Drew, Ashley, Chi- 
cot and Desha counties. The 120,000- 
acre lease block is approximately 30 
miles in length and varies in width 
from one to four miles. The first wild- 
cat is in Sec. 7, TI15S, R2W, Chicot 
County near Lake Village. Four others 
are to be drilled. Exploration in south- 
east Arkansas is based on similarity 
of the geological formations to those 
which produce so prolifically in south- 
western Arkansas and north Louisiana. 
Important zones that will be tested in- 
clude the Tuscaloosa, productive in 
the Delhi field of northeast Louisiana, 
the Travis Peak sands which account 
for gas production from ALG’s Cal- 
houn field, in north Louisiana, and the 
Smackover lime which produces oil 


SASKATCHEWAN 


Firms to Drill 8 'Cats 
In Search of Midale Pay 

Devon-Palmer Oils Ltd., Renwar 
Oil Corporation of Corpus Christi, 
Texas, and William I. Lee of Waco, 
Texas, have commenced drilling on 
two of eight wildcat wells to be drilled 
in southeastern Saskatchewan. 

Eight wells are to be drilled in areas 
where the productive Midale forma- 
tion has been successfully developed 
during the past several years. Each is 
to test the Midale and Mission Canyon 
formations. The wells will be located 
on farmouts acquired from Imperial 
Oil Ltd. It is understood that by the 
drilling of the eight wells, the group 
will earn approximately 5760 acres, 
subject to an over-riding royalty re- 
served to Imperial Oil. 

The first well, was spudded Novem- 
ber 5. Surface casing has been run and 
the well is drilling ahead. 

Drilling contracts for eight wells 
have been let to Canamerican Drilling 
Ltd., a wholly-owned subsidiary of 
Devon-Palmer. The contractor will use 
two rotary rigs on the program. 
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and gas from many of the big fields in 
both states. 

A relatively new rotary drilling tech- 
nique known as slim-hole drilling will 
be used by ALG. Small, extremely 
mobile drilling equipment using light 
weight, hi-grade steel drill pipe devel- 
oped in recent years by the oil and gas 
industry permits rapid drilling and fast 
moving from one location to another. 


TRINIDAD 


Dominion Floating Barge Test 
Abandoned at 10,814 ft 

An exploratory well in Trinidad, be- 
lieved to be the deepest ever drilled 
from a floating barge, has been aban- 
doned as dry at a depth of 10,814 ft, 
Standard Oil Company of California 
announced. A Standard operating com- 
pany, the Dominion Oil Company, 
drilled the well as operator with the 
Offshore Company of Baton Rouge, 
Louisiana as drilling contractor. 

The well, located in the Gulf of 
Paria, was set with 133%, 10% and 7- 
in, casing, the latter at 7320 ft. Drill- 
ing time was 4 months and 18 days. 


AUSTRIA 


Companies Act to Boost 
Declining Reserves 

Several oil companies, among them 
The British Petroleum Company, are 
now prospecting for new oil reserves 
in Austria. BP is doing so through a 
joint venture with the OMV, the Aus- 
trian State Oil Administration. 

Agreement on the formation of this 
venture, known as the Arbeitsgemein- 
schaft OMV/BP was reached in 1957. 
After preliminary geological studies, a 
seismic survey in the Scheibbs area in 
Lower Austria was begun in the spring 
of this year. The survey is being car- 
ried by a contract party and is expected 
to last six months. The joint venture, 
in which BP’s 50 percent share is held 
through BP Exploration Company, 
covers at present only the two small 
concessions of Scheibbs and Amstetten 
—a total area of about 2000 sq km— 
but the agreement provides for exten- 
sion to other areas if these become 
available. 


CALIFORNIA 


Another ‘Golf Course’ Discovery 
In Los Angeles Area 

An exploratory well has been com- 
pleted on Hillcrest Country Club in 
West Los Angeles, by Signal Oil and 
Gas Company and Richfield Oil Cor- 
poration. Signal is the operator. 

The well, Signal-Richfield-Hillcrest 
No. 1, flowed 33 deg clean oil at the 
rate of 750 bbl per day and 470,000 
cu ft of gas per day. The test was made 
in a 682-ft interval at an approximate 
depth of 9500 ft. Tubing pressure was 
550 psi. 

The well is the first to have been 
drilled as a test of the 140-acre private 
golf course. Signal-Richfield-Com- 
munity No. 1, drilled directionally 
from Hillcrest to a bottom-hole loca- 
tion under an adjacent residential area, 
was suspended pending installation of 
testing facilities. 

On neighboring Rancho Park golf 
course, where Signal discovered a new 
oil producing area in September, Sig- 
nal-Richfield-Rancho No, 2 is drilling 
below 5700 ft. 





Bandini, Hamilton Join 
San Emidio Nose Activity 

Bandini Petroleum Company and 
Hamilton Dome Oil Company, Ltd. 
are drilling on their Johnson lease in 
the San Emidio Nose area in Kern 
County. 

The test well, which is located in 
Sec. 32, TIZ2N R21W, SBB & M, falls 
about a mile north of Richfield’s re- 
cently-completed KCL 81-8 and a mile 
and a half north of Richfield’s KCI 
34-9, the discovery well in the area. A 
12,000-ft Reef Ridge test is planned 

The companies jointly own leases 
covering approximately 1100 acres in 
the San Emidio Nose area. Forty-five 
percent of the. acreage is within 1 
to 2% miles of the recently-announced 
discovery well of Richfield Oil Com- 
pany. 





CORRECTION 


In the October 1958 Drilling 
Progress Report of The Petroleum 
Engineer’s Drilling and Producing 
Edition, the article entitled, “Fluid 
Knock in Mud Pumps” carried the 
byline as follows: Samuel L. Col- 
lier, Houston Manufacturing Com- 
pany, Houston. The company 
affiliation as printed is in error and 
should have read: Samuel L. Col- 
lier, Mission Manufacturing Com- 
pany, Houston. 
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hner Qoace 


It will never happen — during our 
lifetime. 


On-the-spot studies of the moon 
will become academic long before 
“entry” through the earth's crust is 
attempted — if ever. Routine air 
travel takes babes in arms higher 
than man has contemplated jour 
neying below 


Even as petroleum celebrates its 
one-hundredth year, the only means 
of obtaining material evidence from 
subsurface formations is through 
coring and core analysis. Yet, how 
realistic! 


As targets for discovery become 
less defined, and as the economic 
necessity for establishing optimum 
recovery procedures becomes more 
critical, can you afford not to use 
core analysis? 


True, there are several other meth 
ods of evaluating a formation 
mostly at the end of a wire line 
Each has its proper application at 
the appropriate time but only 
after core analysis has turned the 
key. (Proof of performance by 
these secondary tools is sustained 
with “core analysis data on samples 
from the same well, etc.”’) 


There is no effective substitute for 
bringing a piece of ro~k to the sur 
face, and studying it under the 
bright light of laboratory fact. It’s as 
close as you'll ever get to the orig 
inal source of information 


Start right. Start with core analysis 
Start with Core Lab. 





























LAND ABILENE AN AN 
HATTIESBURG JACK 


2 WORLAND KIMBAL 
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Exploration 


NEBRASKA 


Drilexco Makes Second 
‘J’ Sand Discovery 

A second discovery is being com- 
pleted by Drilling and Exploration 
Company, Inc., et al. Latest discovery 
is in Sec, 23, TI3N, RSSW, in the En- 
ders Area of Kimball County, 
Nebraska. The No. 1 Hawthorne is 
being completed as a “J” sand discov- 
ery 

After fracturing, this well swabbed 
at the rate of 15 bbl of oil per hour for 
20 hours from perforations at 6284- 
6288 ft, and from 6303-6305 ft. Tub- 
ing and rods are now being run pre- 
paratory to final pumping tests. 

Drilexco owns a one-fourth un- 
divided interest in a block of approxi- 
mately 2500 acres which includes the 
well tract. This wildcat is situated 
about 22 miles southwest of the No. 
1 Forest Hinshaw, another discovery 
well reported by the company recently. 





TEXAS 


Dual Strike in Andrews 
County Flows 739 Bbi 

The Texas Company's State of Texas 
“CR” No. 1 in Andrews County, was 
completed as a dual producing oil well, 
which discovered new Fusselman pro- 
duction and extended the east flank of 
Ellenburger production half mile. 
Combined flow from the two horizons 
was reported as 739 bbl daily. 

On a 24-hour potential test, the 
Texaco well flowed 320 bbl of 45.6 
deg oil from perforations at 11,683- 
717 ft in the Fusselman through an 
18/64-in. choke. Tubing pressure was 
800 psi, and the gas-oil ratio 1452 to 
one. 

From perforations at 12,490-510 ft 
in the Ellenburger, the well flowed 419 
bbl of 49.3 deg oil daily through a 
14/64-in. choke with tubing pressure 
of 725 psi. The gas-oil ratio was 467 
to one. 

Location of the State of Texas 
“CR” No. 1 is 10 miles south of An- 
drews. 


LIBYA 


Second Successful Well 
For Oasis Oil 

A second successful wildcat oil well 
is being completed by Oasis Oil Com- 
pany of Libya. The well, No. B1-32 
Dahra, located 24 miles south of the 
company’s initial Libyan discovery, 
had 38 bbl of 36 deg oil with no water 
in an hour and 15 minutes on a drill- 
stem test. The exploratory well tested 
an interval from 3758 to 3808 ft in a 
limestone formation, 

Oasis Oil, a wholly owned subsidiary 
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of the Ohio Oil Company, is operator 
of 62 million acres of concessions in 
Libya, North Africa, held in undivided 
one-third interests by Ohio Oil, 
Amerada Petroleum Corporation and 
Continental Oil Company. 

The apparent discovery is on the 
south end of the same block in which 
Oasis Oil of Libya’s No. 1 Bahi tested 
75 bbl of 39 deg oil in 2% hours late 
in June. Interval tested in the first 
well was considerably lower, a 32-ft 
standstone section from 5822 to 5854 
ft. 

The wells are located on Conces- 
sion 32 comprising a block of 1% mil- 
lion acres. The first well is located ap- 
proximately 75 miles and the second 
100 miles due south of the Gulf of 
Sirte. 


KANSAS 


White Eagle Finds New 
Pay in Kearny County 

White Eagle Oil Company of Tulsa 
has reported the development of a 
new pay zone in its Pleasant Prairie 
area in southwestern Kansas. The new 
zone is the Kansas City-Lansing Lime 
which was tested in White Eagle's 
USA No, 14-1 in the NE/4 NE/4 
SW/4 of Section 14-26S-35W, in the 
Southside Pool, Kearny County, Kan- 
sas. The well was perforated from 
4129 to 4142 ft and after acid treat- 
ment swabbed 24 bbl per hour. After 
being put on the pump the well made 
104 bbl of oil per day which was the 
capacity of the pump. 

The USA No. 14-1 was originally 
completed in September 1957, in the 
Mississippian formation, the pay zone 
from which White Eagle’s 22 other 
wells in the area are producing. Two 
rigs are at work on the company’s 
25,000 acre block. 


BRITISH HONDURAS 


Phillips to Spud First 
Central American Venture 

Phillips Petroleum Company has 
acquired three blocks of oil and gas 
leases and prospecting licenses totaling 
approximately 2,000,000 acres in 
southern British Honduras, marking 
the company’s first entry into Central 
America. The rights were secured from 
Bandini Petroleum Company, Belize 
Petroleum Company, Ltd., and West 
Caribbean Oil Company, Ltd. 

Phillips is beginning geological and 
seismic surveys of the acreage, which 
is both on land and in shallow, pro- 
tected offshore waters. The company 
plans to start drilling an exploratory 
well this month at a location to be de- 
termined by the initial geological and 
geophysical work. 





Caspian Sea Seismic Surveys 
Run at 650 to 1650 ft Depths 

Russia has launched a stepped-up 
program of oil exploration in the Cas- 
pian Sea, with emphasis on underwater 
areas east of Azerbaijan, a report in 
The Moscow News states. 

The Azerbaijanian Administration 
for Geophysical Marine Oil Prospect- 
ing says its new diesel ship, the Bora, 
is being equipped with a seismographic 
station, a radio-geodesic installation 
“and various other advanced instru- 
ments permitting investigations at great 
depths in the Caspian.” Studies this 
year will be concentrated in the central 
Caspian in the vicinity of the Apsheron 
Ridge and near the coast of northeast- 
ern Azerbaijan. 

Seismic investigations are to be con- 
ducted at depths of from 650 to 1650 
ft. Previous Soviet marine oil prospect- 
ing in the Caspian was limited to a 
maximum depth of 260 ft at distances 
no more than 25 miles from the coast- 
line. 


FRANCE 


Alps Seismographed; 
Oil Companies Participate 
During September a series of explo- 
sions ranging from 200 Ib to about 20 
tons of dynamite were detonated in a 
lake in the French Alps in order to 
allow measurements to be taken of the 
earthquake type waves that they pro- 
duce. Teams of observers from France, 
Germany, Switzerland, Italy and Great 
Britian recorded the waves at cistances 
of up to 150 miles. From the travel 
times that are observed it is hoped to 
obtain a picture of the rock layers that 
form the roots of a great mountain 
chain. Seismic instruments were spaced 
out along three lines, two running from 
France to Switzerland and one from 
Italy into Switzerland. 


MALTA 


First Deep Test Well 
Begun by BP Exploration 
Drilling of the first deep test well in 
Malta by BP Exploration Company 
began in September. The well, near the 
village of Naxxar about 4 miles north- 
west of Valletta, will be known as 
Naxxar No. 2. A shallow exploration 
well was drilled in the vicinity in 1955. 
A drilling rig capable of reaching a 
depth of 15,000 ft has been brought 
from Sicily. Early this year the Mal- 
tese Government granted BP a new 
license to explore for oil in the Maltese 
Islands. Previously the company had 
carried out under license a geophysical 
survey of Malta. 
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RUNNING TOUR with MEN in the INDUSTRY 





> Arnold R. Moore has been named man- 
ager of electronic data processing for 
H. J. Gruy and Associates. Moore brings 
to Gruy and Associates more than 12 
years of engineering, mathematical, ac- 
counting and statistical training and ex- 
perience. 


A. R. Moore J. K. Petty 

> John K. Petty has established offices as 
a geological consultant in Farmington, 
New Mexico. Petty, formerly regional 
research geologist for Western Natural 
Gas Company, will offer complete geo- 
logical consulting service, ranging from 
subsurface and surface analyses, leasing 
and drilling, and mineral evaluation and 
exploration work in the Four Corners 
area. 


> Ben C. Belt has been elected to the 
board of directors of Delhi-Taylor Oil 
Corporation. He replaces G. L. Rowsey, 
who has resigned for reasons of health. 
Belt has served the petroleum industry 
for more than 40 years. He retired in 1955 
as vice president and managing executive 
for the Houston production division of 
Gulf Oil Corporation. 

R. B. Gustafson Jr. has been promoted 
from senior staff geologist to assistant 
chief geologist. Hugo R. Kamb has been 
named senior staff geologist for foreign 
operations. He will be primarily respon- 
sible for evaluating foreign og ey 
situations for Delhi Taylor. Also P. 
Bee, has resigned AS EXECulIVe Vice 


presi- 


dent to accept a management position with 
Murchison Brothers. C. H. Hobbs has 
been appointed to the newly created 
position of executive assistant to the 
president. He will continue as corporate 
secretary. G. B. Lintner has been 

appointed controller in addition to his 
present treasurer's position. W. C. Smith, 
vice president of production, will coordi- 
nate activities of the geological, land, and 
geophysical departments in the explora- 
tion division. 


> Robert L. Sullivan has been appointed 
as division gas superintendent for the 
Southwest production division of Sun Oil 
Company. John E. Walke and Aubrey V. 
Hamilton Jr. also have been appointed as 
assistant division gas superintendents. 
Sullivan, previously assistant division gas 
superintendent, succeeds Gerald B. Ben- 
nett, who has accepted a position with 
another company. Walke was formerly 
division gas engineer and Hamilton was 
special assistant. 


> F. A. Lawrence has retired as division 
superintendent of Cities Service Oil Com- 
pany’s East Texas production operations. 
He had been with Cities Service for 40 
years. H. E. Massey has been appointed 
as district superintendent for that district 
and F. D. Priebe whose duties as division 
superintendent of Gulf Coast operations, 
will be expanded to include the East 
Texas district 


> Foster M. Pyle, William H. Davis and 
Merle Becker have formed a new oil com- 
pany styled Becker, Davis & Pyle, Inc. 
All were formerly associated with D. D 
Feldman Oil & Gas in the respective ca- 
pacities of manager of production, man- 
ager of secondary recovery department 
and general manager. The office is located 
in the Meadows Building, Dallas. 


> C. A. McDowell, a veteran of 50-years 
in the oil and gas industry, more than 40 
of which were spent with Union Produc- 
ing Company, has retired. He was drilling 
and production superintendent. 


USE YOUR TRUCK FOR 
FIELD ELECTRIC POWER wim tus 


2000 WATT A.C. GENERATOR ATTACHMENT 


Power any shop service tool or appliance 


from your truck, car or jeep. Compact generator is 
belt driven at fast engine idle, disconnects for 

normal driving. Forney generator and mounting kit 
install on most late model cars, trucks and tractors 

in less than an hour; will operate four '%-inch drills at the 


same time, or comparable tools: chain saw, 


compressor, impact wrench, floodlights, etc. Excellent 
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Please send me literature and name of nearby 
Forney dealer 


Nome 


Address. 


for geologists, surveyors, drilling crews, 
hunters, campers. 
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1818 LaPorte Ave., Fort Collins, Colo. 
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B and W 
MULTIFLEX 
SCRATCHER 








AUTOMATIC 
STOP COLLAR 


B and W 
LATCH-ON 
CENTRALIZER 





OTHER PRIMARY CEMENTING TOOLS: Hinged 
Nu-Coil Scratchers e@ Rotating Scratchers, 
Multi-Flex and Nu-Coil Types @ Automatic 
a Collars @ Stabilizers © Rotator 
Collars e Liner Centralizers. 
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Well Completion Specialists 


WEST COAST 
19706 S. Normandie Ave 
Torrance, California 
Phone FAculty 1-2463 


GULF COAST 
Box 5266 
Houston 12, Texas 
Phone WA 3-6603 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARI 





AND STILL ROOF 


With Southwest compressor plants you have the 
exact horsepower you need when you need it. The 
photographs show the various stages in growth of the 
Continental Oil Co. Plant, West Short Junction Field, 
Oklahoma. It has grown in size as the need for increased 
compressing capacity has grown. It can continue to 
grow with no obsolesence, no major changes. Additional 
Southwest Compressor plants are added as required. 

Southwest, code constructed compressor plants are 
fully factory assembled. They are mounted on heavy 
duty skid bases with cooling, air starting, lubricating, 





The present installation of eight 550 hp Southwest 
Compressor plants handle 28 MMCF/d from 34.4 to 
339.4 psia. 


GROW 


and automatic control systems installed. They are ready 
for installation months before conventional units. Because 
of the automatic controls and safety devices, operating 
costs per horsepower-hour are cut to a fraction of the 
costs of a fully attended installation. Ask Southwest 
engineers to consult with you on your compressing plant 
requirements, Available in sizes from 265 to 880 hp. 


SOUTHWEST 
INDUSTRIES, INC. 


o U bva lyov2 Mowwn «4 Teas 
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MARK | 
CUP 
TYPE 
SWAB 


Companion to the Proved E-Z Swab, the new Mark I Cup Swab uses 
the same mandrel but different rubbers. Mark | is a heavy duty 


positive displacement type swab able to lift a fluid load of from 1,200 
feet to the heaviest loads encountered. Mark I was designed for 


use where the unique features of the E-Z Swab are not required. Heart of 


PATENT PENDING 
the Mark I—see cutaway—is a solid steel reinforcing core 


This solid steel core can’t wear, bend, and break as conventional 


reinforcing wires can. Can't hang up in tubing the way wires can 
All this and the famous 


The new Mark I falls fast and comes out full. 
Mission Guarantee: “In a competitive test it will outperform all ucners 
or your money back.” Order through your favorite supply store 


Get your copy of the new brochure 


Voting bit 220 feritl toil Coa TRC Ame OF wpts S Ea IN 


Mune” * Export Ofue Moshefetler Pleis 
we leaden W Pagleed + Cable Addre 





MISSION MANUFACTURING ©O., P.O. Box 4209, Howton, Texas * Cable Addows 
ta The United Kingdom: MISSION MANUFACTURING CO. LTD Hemover Sque 


PISTONS © PISTON RODS ¢ SLIPS ¢ GLAND PACKINGS ¢ LINERS ¢ LINER PACKIN 
PUMP VALVES AND SEATS ¢ SWABS VALVES ¢ HAMMERDRILS ¢ CENTRIFUGAL PUMP 





Inclinometer Indicates 
Deviation in Air Drilling 


Sperry-Sun has announced a new in- 
strument for obtaining surface indications 
of hole inclination during air or gas 

drilling. The inclin- 
+> ometer is positioned 
» in the float recess di- 
rectly above the bit 
and remains in the 
string continuously 
Operation is accom- 
plished by pressure 
acting against a 
spring-loaded plung- 
er head. A plumb 
bob suspended from 
the plunger head 
passes through the 
hole in the orifice 
and permits full pas- 
sage of air if inclina- 
tion is less than the 
limit. If inclination 
exceeds the limit, 
the plumb bob engages a stop which 
holds the plunger head closed, shutting 
off flow and causing a pressure buildup 
indicated at the surface. Available in 
limits up to 7 deg. Sperry-Sun Well Sur- 
veying Company. 


Circle number (1) on reply card. 








Production-Rate Recorder 


A new production-rate recorder, made 
by Odex Engineering, keeps a complete 
record of flow rates and pump-off con- 
ditions, enabling the operator to isolate 
cases of erratic production. A metal 
stylus, operated by pneumatic impulse, 
marks the time each barrel is produced. 
Clock-driven wax charts require no ink- 
ing. Re-set counter keeps a cumulative 
total of production. Works are enclosed 
in a dust-tight case. Odex Engineering 
Company. 

Circle number (2) on reply card. 


Composite Plastic Pipe 

A new composite plastic pipe an- 
nounced by Sievers Company combines 
2 types of plastic tubing to obtain special 
properties required for down-hole opera- 
tions. The pipe, designed for bottom-hole 
uses such as well liners and casing win- 
dows, uses a polyvinyl chloride extruded 
tube for its internal surface. The exterior 
of the tube is wrapped with helically 
interwoven, continuous filaments of fiber 
glass, impregnated with epoxy resins and 
heat cured. The resultant pipe rivals steel 
in strength, resists chemical and electro- 
lytic corrosion. Liners are made in 20-ft 
lengths and joined by molded threads. 
Sievers Company. 

Circle number (3) on reply card. 
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Pressure Control for 
Hazardous Locations 


A new pressure control for use in haz- 
ardous locations has been developed by 
Mercoid. Designed for minimum weight 
and space requirements, the control fea- 
tures external adjustments for range set- 


tings, visible calibrated dial, visible mer 
cury switch, 42-in. external and %-in 
internal connection. Available in 21 oper- 
ating ranges from 30 in. vacuum to 1000 
psi. The Mercoid Corporation. 

Circle number (4) on reply card. 





Ideal for flowing or pumping wells or for well servicing and 
repressuring projects. Will suspend 2” tubing to 5!2” casing up 
to maximum of 180,000 pounds. Head is full-opening; constructed 
of pressure cast steel tested to over 4,000 psi. HERCULES original 
overhead packing arrangement and hinged slips facilitate installa 
tion and servicing. HERCULES Neoprene Tubing Stripper 
(2”-214"-3") may be used in this head on wells flowing 
intermittently or to wipe tubing. Equipped with safety threads 


STRIPPER TUBING HEAD 


The dual purpose “Type J-5-S” Stripper Tubing Head is basically 
a “Type J-5° Tubing Head with a bowl (top section) screwed 
into the packing nut thread. The hinged slips, packing and pack 
ing nut are installed in the bowl (top section) with the tubing 
stripper in the body (lower section), thus permitting tubing to be 
run-in or removed under pressure 
the “Type J-5” Tubing Head 


HERCULES TOOL 


MANUFACTURERS OF OIL FIELD EQUIPMENT 
GENERAL OFFICES AND PLANT 


Export Representative: Oil Field Equipment Co., Inc., 


Test pressure is the same as 


TULSA, OKLAHOMA 
90 West Street, 
New York 6, N. Y. 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVICE CAR 
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Improved Rubber 
Guide Cage 


An improvement in the Martin rubber 
guide cage, which provides complete pro- 
tection for the cage in situations where 
extreme or unusual ball impact might oc- 
cur, has been announced by the manu- 
facturer. Protection is accomplished in 
all open type cages by leaving a cross bar 
of the cage metal above the ball to serve 
as a back-stop for the resilient ball stop. 
The same protection is provided in the 
closed type cages, when needed, by op- 
tional ball guides having metal inserts in 
their upper portion. John N. Martin, 
Manufacturer. 


Circle number (5) on reply card. 


Hydraulic Jack 
Line Expanded 

Two new “high lift” hydraulic jacks 
have been added to their Simplex line by 
Templeton, Kenly & Company. Both 
have a capacity rating of 25 tons and are 
equipped with both high and low speed 
pumps. One model has a closed height 
of 28 in. with a 22-in. lift, and the other 
has a closed height of 22 in. with a 16-in. 
lift. Both models are designed to lift 50 
percent over their 25-ton rated capacity 
Templeton, Kenly & Company. 

Circle number (6) on reply card. 


Gage Hole Cover with 
Flexible Seal 


Shand and Jurs has offered a new gage 
hole cover which eliminates spherical 
machining on seat and cover. The base 
seat, faced with stainless steel, has a 
flexible, leak-proof safety seal ring that 
prevents vapor loss and minimizes cor- 
rosion. The handle has been designed to 


open quickly either by hand or foot. The 
unit also contains a tape gage marker 
point and a thermometer hook. The base 
is flanged steel, supplied plain for weld- 
ing or drilled to match 150 Ib drilling 
Shand and Jurs Company. 


Circle number (7) on reply card 


Continuous Level Gage 


Radiation Counter Laboratories has 
introduced a continuous level gage which 
measures the level of liquids in totally 
enclosed containers of any size and 
dimensions with accuracy to a few hun- 
dredths of an inch. A small radioactive 
source contained in a float follows the 
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level of liquid along a path predetermined 
by guide lines placed inside the tank. 
Radiation emitted by the source is de- 
tected by a scintillation detector located 
outside the tank. Changes in the level of 
the liquid cause changes in the strength 
of radioactivity detected. This change is 
then calibrated in linear distance or 
volume. Radiation Counter Laboratories, 
Inc. 
Circle number (8) on reply card. 


Underwater Headset 
For Offshore Operations 


An underwater headset, originally 
built to U. S. Navy specifications, has 
been made available for offshore explora- 
tion and drilling operations. The unit is 
non-corrosive and is sealed for under- 
water operation in salt or fresh water to 


a: 


LONG LIFE 
Heavy-Duty 


TAKE-OFF 


Provide a Wide Choice of Clutches 


Eliminates the Pilot Bearing 


New Equipment 


depths of 100 ft. The unit withstands 
wide temperature ranges and is highly 
shock resistant. It is available with mag- 
netic shielding. Telex, Inc. 

Circle number (9) on reply card 





Burglar-Proof File 
Protects Valuable Maps 


A new fireproof and burglar-proof file 
is offered by the Charles Bruning Com 
pany. Valuable drawings and maps can 
be protected from fire and theft without 
a vault or large safe. Drawings as large 
as 31 in. by 42 in. can be protected in 
the unit. The file is equipped with a key 
lock and a drill-proof steel plate located 
ahead of all locking mechanism. It is 
also available with a combination lock 
Charles Bruning Company, Inc 

Circle number (10) on reply card 


Heavy Duty 
Spring Loaded 


Oil or Dry 
Multiple Disc 


Heavy Duty 
Over Center 


Release and Main Bearings are lubricated for one year 


Main Bearings are 40,000 hour type 
.Handles 5,000 pound Belt Loads 


Out-Board Bearings and Flexible Couplings eliminated 


Furnished with Single or Double Plate, Organic or Morlife 


faced Gear tooth Type Clutches 


Insure longer work life and reduce down-time with this NEW 


Power 


Take-Offs 


extra heavy-duty ROCKFORD POWER TAKE-OFF. 


SEND FOR THIS HANDY BULLETIN = 
BN Gives dimensions, capacity tables and complete =] 
specifications. Suggests typical applications. 


ROCKFORD Clutch Division BORG-WARNER 


1303 Eighteenth Ave., Rockford, Ill., U.S.A. 


Export Sales Borg-Warner International — 36 So. Wabash, Chicago 3, til. 


Speed 
Reducers 


EG800C60C69 
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Literature 
LL ee eT 


Chemical Services Bulletin 

A comprehensive bulletin published by 
BJ Service reviews each acid treating solu- 
tion, chemical blocking agent, and auxili- 
ary chemical service offered by BJ for 
well stimulation. The bulletin includes a 
discussion of the composition, purpose, 
and action of each chemical formulation, 
together with charts and a glossary of 
terms used in chemical well-stimulation 
work. BJ Service, Inc. 

Circle number (11) on reply card. 


Plant Layout Models 

Scott Industries has published a cata- 
log introducing a series of assemble-it- 
yourself machine tool kits for plant lay- 
out in 3 dimensions. The kits include 
planning mills, lathes, milling machines, 
drilling and sawing machines, sheet-metal 
machines, office equipment, etc. In addi- 
tion, the company offers thousands of 
extra parts such as pipe, fittings, motors, 
etc., for completion of the model layouts 
Scott Industries, Inc. 

Circle number (12) on reply card 


Blowout Preventer Catalog 

A 20-page catalog has been made avail- 
able by Stewart & Stevenson featuring 
Koomey blowout preventer operating and 
testing units. The catalog, complete with 
illustrations, photographs, diagrams, 
charts, and equations, contains informa- 
tion for specifications for fluid manifolds, 


power source, remote controls, and other 
data. Formulas and examples for select- 
ing proper BOP operating units are given. 
Stewart & Stevenson Distributing Com- 


any. 
Circle number (13) on reply card. 


Air and Gas 
Drilling Brochure 


A brochure prepared by Well Comple- 
tions outlines safety precautions and 
recommendations used in air and gas 
drilling of oil wells. The brochure pre- 
sents discussions dealing with compressor 
location and accessory equipment, rig 
location and equipment, steps prior to 
drilling, and drilling operations. Well 
Completions, Inc. 

Circle number (14) on reply card. 


Weed and Grass Killer 


Ureabor, a weed killer which gives full 
season control of unwanted vegetation, 
is described in a new bulletin. The com- 
pound is a combination of borates and 
substituted urea ready to apply in its dry, 
granular form. The chemical is non-selec- 
tive and can retard growth of plants for a 
year or longer. United States Borax & 
Chemical Corporation. 

Circle number (15) on reply card. 


1958 Equipment Catalog 


Cardwell’s servicing hoists, drawworks, 
masts, and mud pump equipment are de- 


Entirely New! 


GAS-OIL RATIO KITS 


The Merla Gas-Oil Ratio (GOR) kits, compactly assembled 
in a sturdy metal case, contain all the equipment required 


to take gas-oil ratio tests. 


The equipment consists of a pressure recorder, com- 
plete with clock, recorder charts, ink, winding key, orifice 
capacity tables, 2” Merla Quick Change orifice well tester 
with seven orifice plates and 10’ of %4” hose with snap-on 
fittings. The kits are available with single or two-pen 
recorders in a variety of pressure ranges to cover all 


standard requirements. 


The sturdily constructed steel case protects the 
equipment during storage, transportation, and use. The 
presence of all required equipment is easily checked by 


visual inspection. 


Write for descriptive folder No. 558 


scribed in a new 60-page catalog. All 
equipment is illustrated, and detailed 
charts on line speeds and pulls, drum 
capacities, performance, and dimensions 
are included. Cardwell’s new V-series 
mud pumps are described in detail. Card- 
well Manufacturing Company. 
Circle number (16) on reply card. 


Spark Resistant 
Gaging Tape 


A new gaging tape made of spark-resist- 
ant materials throughout is described in 
a brochure presented by Lufkin Rule. The 
tape has a special analysis stainless steel 
line with a durable chrome-clad finish. 
A long handle with a large drum gives 
maximum winding leverage. The line can 
be locked at any desired point. The Lufkin 
Rule Company. 

Circle number (17) on reply card. 


Lubricated Pump 
Plunger Brochure 


The Oilmaster oil-lubricated plunger is 
described in a new 4-page bulletin. It 
covers operational details, general de- 
scription, specifications, and cataloged 
parts information. Fluid Packed Pump 
Company. 

Circle number (18) on reply card. 


Water Meter 
Rate Recorder 


The use of rate recorders for water 
meters is outlined in a brochure offered 
by F. S. Brainard. Instruments are con 
nected in direct contact with the meter 
without disturbing the meter’s operation 
Both single-pen and dual-pen models are 
described in the literature. F. 8S. Brainard 
& Company. 

Circle number (19) on reply card 


SERIES 17-2 
(Two-Pen Kit) 


MERLA TOOL CORPORATION 223 BuRRUS ST. DALLAS, TEXAS, P.O. BOX 2576 


PHONE: Fleetwood 2-1754 @ Contact your nearest Merla Distributor or your favorite supply store. 
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UNTREATED FUELS 


TEST 2 








TREATED FUELS 
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A, B.C and D represent different diese! earth-moving vehicles used in the test 


Additives double the life of diesel fuel filters 
in earth-moving equipment, cut downtime in half 


Five recent months of field and labora- 
tory tests put new light on filter per- 
formance in automotive diesel equip- 
ment. 

The first field testing phase deter- 
mined the “hours to plugging” of 
secondary filters in earth-movers oper- 
ating on fuel which had mot been 
treated with Du Pont additives. These 
were the commonly used resin-im- 
pregnated paper filters with a porosity 
of approximately two microns... fil- 
ters known to afford excellent protec- 
tion for the fuel-injection units. 

In the second phase, Du Pont Fuel 
Oil Additive No. 2 (FOA-2) and 
Du Pont Metal Deactivator (DMD) 
were added to the test fuel. Filter life, 
on the average, was doubled. 

This means, of course, that only half 
as many filters were required, and that 
costly downtime for emergency servic- 
ing in the field, and filter replacement, 
was cut in half. 

Insoluble residue reduced 
FOA-2/DMD combinations reduce the 


amount of insoluble residue which 
normally forms in a fuel during stor- 
age or recirculation in an engine fuel 
system. FOA-2 acts also as a solubiliz- 
er and dispersant of sludge forma- 
tions, and will prevent injector stick- 
ing and filter fouling. DMD retards 
the formation of copper mercaptide 
gel as well as combatting the adverse 
catalytic effect of copper-bearing met- 
als in a system. 


More flexible processing 


By using FOA-2, you can balance 
stocks to meet varying market de- 
mands, because it stabilizes fuel dur- 


GU POND 


#6 u 5 rar OFF 


Beiter Things for Better Living 
. « « through Chemistry 


ing storage. You can stabilize cat- 
cracked distillates or blends with 
straight-run stocks. And, you can im- 
prove residuals, too. 


Test your own stocks 


It’s easy to test FOA-2 and DMD in 
your own stocks. 

Samples and technical information 
are available from your Du Pont Pe- 
troleum Chemicals Division technical 
representative. Contact him for fur- 
ther details. 

E. I. DU PONT DE NEMOURS & CO. 
(INc.), Petroleum Chemicals Divi- 
sion, Wilmington 98, Delaware. 


Tetraethyl Lead 


and other 


Petroleum Additives 





valuable information 

for REFINERY EXECUTIVES, 
PROCESS and RESEARCH ENGINEERS. 
LABORATORY SUPERVISORS 

and others interested 


in the problems growing out of 


“IMPURITIES IN PETROLEUM” 


THIS TECHNICAL MANUAL is an up-to-date 
summary of impurities commonly found in petroleum 
and its products, especially as related to their signif 
cance in refinery operations. It contains the results 
of Petreco’s extensive research on the subject. as 
well as the latest contributions from others in the 
industry. Part | describes how these impurities are 
affecting refinery operations where new processes, 
especially of the catalytic variety, have in recent 
times tended to disproportionately increase their 
harmful effects. The growing demands to produce 
maximum yields and premium products make this 
topic an increasingly important one. Part II presents 
a series of selected and tested analytical methods 
applicable to the evaluation of processes designed 
for the removal of these impurities. 

Here are just some of the topics discussed in this 
informative new edition: 


PARTIAL TABLE OF CONTENTS 


THE NATURE OF PETROLEUM IMPURITIES 
e Oleophobic impurities e Oleophilic impurities « Im- 
purity residues from chemical treatments 


SELECTED ANALYTICAL METHODS «¢ Sampling 
eWater Contents of Oils e Carry-over from Chemical 
Treatments e Salts in Crude Oils « Direct Determination 
of Chlorides e Phenols, Thiophenols, Mercaptans, 
Sodium and Free Sulfur in Distillates « Fouling Test 
for Settled Alkylates « Water Reaction Test for Aviation 
Fuels, etc., etc 


THIS INFORMATIVE MANUAL IS YOURS 
ON REQUEST—For your personal copy of the 
newly-revised “Impurities in Petroleum”, address 
your request to Petreco on your company letter 
head. including vour name and title. 


PETRE<O 


A DIVISION OF PETROLITE CORPORATION 


3202 South Wayside Drive, Box 2546, Houston, Texas 1390 East Burnett Street, Box 7216, Long Beach 7, California 
Specialised Petroleum Treating Processes and Equipment 
DESALTING « DEHYDRATING « DISTILLATE TREATING « SWEETENING « LUBE OIL TREATING *« SEDIMENT REMOVAL 


PM se 
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Low wit 
wt 
FLEXITRAYS 


increase Fractionating Efficiencies in 
Vickers’ new Udex* Extraction Unit 


Vickers’ new multi-million dollar 
petrochemical complex built by 
Procon, Incorporated, is the first 
petrochemical plant to be built in 
Kansas, and is expected to produce 
more than 15 million gallons of pe- 
troleum aromatics annually. 


Throughout the world, operators 
have proved that Koch’s economical 
fractionating trays have as much 
as 25% better efficiency than con- 
ventional bell cap trays... give 
higher capacities, lower pressure 
drop, and reduce maintenance 
costs. Over 800 installations have 
proved the Koch Flexitray’s superi- 
ority over other devices in capacity, 
flexibility, and efficiency! KOCH 
FLEXITRAY—COPIED BY OTHERS— 
MATCHED BY NONE! 


In planning your next tower, con- 


sult KOCH! 


"Registered Trademark of Universal Oil Products Company 








Ethyl Research helps you 
match gasolines to 1959 cars 


By C. B. Kass and H. A. Toulmin, Ethyl Corporation Research Laboratories 


pe AGAIN—for the fourth con- 
secutive year—Ethyl Research 


Laboratories in Detroit have carefully 


estimated the octane requirements of 


1959 U. S. automobile engines for the 
benefit of the Oil Industry. 

Octane requirements of U. S. auto- 
mobile engines have been compiled and 
expressed by graphs. 


FOR FURTHER INFORMATION ON 


Separate curves have been plotted for 
trace knock—that point at which en- 
gine knock first becomes recognizable 
to the experienced technician; and light 
knock—the upper limit tolerated by 
the average driver, 
Graphs show 
octane requirement range 

A separate bulletin has been issued for 
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THE 


each engine model included in the study. 
Data were made available to oil com- 
panies at the time of the introduction 
of the new-model cars. 

Distribution curves in each bulletin 
show the percentage of 1959 automo- 
biles satisfied at each point in the Re- 
search octane number range of today’s 
commercial gasolines. 
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Predictions based 
on 35 years of experience 

Ethyl engineers depended upon three 
factors in their study of 1959 engine 
octane needs: 

1. Known octane requirements of pred- 
ecessor engine models (established by 
Ethyl studies and studies made by the 
Petroleum and Automotive Industries). 


2. Engine specifications for the 1959 


models, supplied by the manufacturers. 


3. Knowledge of the effect of engine 
design changes on octane requirement 
established by 35 years of study. 


These predictions—made with con- 
siderable accuracy over the years—have 
proved helpful to oil companies in 
tailoring their fuels to satisfy the engine 
octane requirements of the new-car 
population. 








Reseorch Octane Number 














50 00 


Per Cent of Cars Satisfied 


Typical prediction of octane number requirement. 











How 
Ethyl 
Research 
is 

helping 
you 


The study described here is an 
example of Ethyl’s continuous 
service to refiners by keeping 
them informed of the latest de- 
velopments that affect the fuel- 
engine relationship. 


Additional information on 
the fuel needs of past and pres- 
ent automobile engines can be 
found in the booklet “Octane 
Requirements of Past and Pres- 
ent U. S. Automobiles 1957 
Supplement.” 


Copies of this booklet are 
available from your Ethyl Rep- 
resentative, or by writing Ethyl 
Corporation, 100 Park Ave., 
New York 17, N. Y. 


ETHYL CORPORATION 


New York 17, N.Y. 


— ETHYL 
CORPORATION 


RESEARCH LABORATORIES: 
1600 W. Eight Mile Road, Fernda'e 20, Mich 
2600 Cajon Road, Son Bernardino, Calif 


FOR FURTHER INFORMATION ON 
AOVERTISED PRODUCTS. SEE READER SERV 
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Blaw-Knox supplies 
vital link in Cosden’s 


crude-to-plastic chain 


From crude oil to ethylbenzene to styrene and finally 
polystyrene—with this pace setting program, Cosden 
Petroleum Corporation makes oil industry history. In 
designing and building Cosden’s polystyrene plant, Blaw- 
Knox proudly joins this enterprising company in the 
vanguard of petrochemical activity. 

A unique combination of know-how in resin manu- 
facturing, chemical production and petroleum refining 
has made Blaw-Knox a leading contractor for industry’s 
most progressive projects. 

Perhaps this background of over 90 plastic and resins 
facilities can be helpful to you. Contact our engineering 
staff for a conference. Blaw-Knox Company, Chemica] 
Plants Division with headquarters in Pittsburgh. Branch 
offices in New York, Chicago, Haddon Heights, New 
Jersey, Birmingham, Washington, D.C. and San Francisco. 


BLAW KKOX 


for plants of distinction . . . 
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A true preventive approach 


is envisaged here... 


Concept of Maintenance 


This academic approach to solution of maintenance 


problems ... both operating and organization-wise . . . 


offers to top management methods for 


effective control and minimum costs in today's 


plants and the automata of tomorrow 


Joseph B. Smith, Bus Chevy Chase, Maryland 


IN THIS PERIOD OF REDUCED PROFITS, direct and 
indirect costs of equipment failures occupy an increasingly 
critical relationship to total operating costs. Maintenance 
must therefore be examined in the overall scheme of com- 
pany operations, and sound administrative principles applied 
to systemize the maintenance function. 

A concept of maintenance believed particularly applicable 
to modern and future industry is discussed here. The ap- 
proach is academic. It theorizes about a practical subject. 
A complete exposition is not attempted. It is intended to be 
thought provoking. It will be of greatest interest to engineer- 
ing staff people on the management level. 


The Concept... A Preventive Approach 

This concept envisages a true preventive approach to 
solving maintenance problems. 

It is based on the premise that materiel failures are caused 
—that there is a kind of cause and effect relationship be- 
tween the damaged and the cause of the damage. True 
causes of failures must be sought in the immediate sur- 
roundings and forces of the situation, and in the past con- 
ditioning and capabilities of the materiel and of the men 
who designed, constructed, operate and service it. And 
causes and effects are interrelated in complex ways that are 
not easily understood. 

The term “maintenance” would be re-defined. It would 
include ALL activities required to eliminate, lessen the 
effects of, or neutralize, directly or indirectly, materiel fail- 
ures and shutdowns caused by these failures. Maintenance 
would be practiced, therefore, at every echelon from the top, 
downward through the organization structure, to the lowest 
layer — the doer. 

Activities would be directed at maintaining the “total” 
operation rather than at servicing individual pieces of equip- 
ment. Specific efforts would be concentrated on discovering,: 
(1) Causes of critical failures; (2) Effects of these failures 
on the accomplishment of the plant or company objective; 
and (3) Economically feasible corrective measures. Causes, 
effects and corrective measures would be determined by 
scientific maintenance research. 

The ultimate goal... removal of causes. Since research 
operations are often time-consuming and untimely, certain 
precautionary procedures would be followed until proper 


© 1968, by Joseph B. Smith, Jr. 
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corrective measures could be applied. These would be 
characterized by scheduled inspection and materiel repait 
or replacement conducted so as to minimize critical failures 
and emergency shutdowns and at times favorable to manu- 
facturing operations. Nevertheless, these procedures would 
be an expedient and as such only an immediate objective. 
The ultimate goal would remain the permanent removal of 
causes. 

The maintenance organization visualized would fit ap- 
propriately in any company structure. It would include staff 
and line: Staff — which plans, organizes, develops key per- 
sonnel, directs, coordinates and controls; and line which 
executes. 

The maintenance cycle would be the mechanism by which 
completed maintenance staff action would be accomplished 
Line activities would be conventional. Communication on 
technical matters between echelons would be conducted 
through maintenance channels. 

Finally, maintenance would be integrated into the overall! 
scheme of company and plant operations. Top management 
decisions in either case would reflect an estimate of the 
capabilities of materiel failures and emergency shutdowns 
to affect the accomplishment of the company or plant ob- 
jective. Maintenance would be as much a function of top 
management as personnel, production, manufacturing, 
marketing and finance. 


Cornerstone of the Maintenance Concept 

This concept stems from an interpretation of the historical 
development of maintenance. Three observations are its 
corner stone: 


@ As technology advanced, maintenance grew 
more important in the hierarchy of admin- 
istrative and operational functions, 


The greater the rate of technological change, 
the more attention was given as to the exact 
location of maintenance in the organization 
structure. 


@ Proper maintenance support always trailed 
considerably technological development 


When considered in terms of present technology and that 
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Cause and effect relationships 


are frequently misunderstood. 


indicated for the future, these observations clearly indicate 
that 
@ The maintenance function must be raised in 
the organization structure 


@ The move must be bold. 


@ The relocation must be done now. 


Present Situation . .. Far from Satisfactory 

In spite of progress made in recent years, the overall 
maintenance situation remains far from satisfactory. Serious 
differences of opinion as to what constitutes the proper ap- 
proach to maintenance persist. Plant practices vary widely. 
The state of present-day maintenance is implicit in the lack 
of agreement throughout industries as to just what “mainte- 
nance” really means or includes. Yet now is the time when 
understanding and order are needed most. 

Industries today are standing at the threshold of a new 
revolution, one far more critical than the Industrial Revolu- 
tion. In the future, they will grow larger and more complex 

—equipment more sophisticated and specialized. An increas- 
ing number of systems will be geared to operate at pre- 
selected (optimum) rates. Yet, unless maintenance is vastly 
improved, complete units and entire processes will be slowed 
or shut down by no more than the failure of one small ele- 
ment. 


A Maintenance Philosophy for Top Management 

As technology advances, many machines and systems cf 
machines will tend to acquire the characteristics of human 
beings. If the complexity of machines, the variable, ap- 
proaches the complexity of man as a limit, and there is 
ample evidence it is doing so, then philosophies affecting the 
“maintenance” of man will apply equally well to the main- 
tenance of automata. Thus, disciplines concerned primarily 
with problems of man can provide seriously needed guidance 
for developing sound maintenance philosophy for auto- 
matic systems. 

The corception of damage to or failure of materiel implies 
a connection or causal relationship between the materiel 


and the cause(s) of the damage or failure. That is, there is a 
kind of cause and effect relationship between the damaged 
and the cause of damage. 

No two items of experience ever stand in complete con- 
sonance as to cause and effect. This fact is frequently 
ignored, often leading to the acceptance of that which is not 
necessarily true. Reference is consistently made to over- 
simplified cause and effect relationships as if the surround- 
ings and related factors had no bearing on the case. 

This is an expediency, and as such is useful and worth 
while. It has been a major factor in much of our past main- 
tenance doctrine. The fact remains, however, that every 
cause has an uncertain number of effects, and every effect 
has roots in an equally uncertain number of causes. Thus, 
causes and effects are inter-related in complex ways that are 
not fully understood. And, since practical problems are often 
solved by ignoring all variables but the ones which are most 
familiar, interpretations are always subject to error. Some- 
times the error is unimportant, and little is lost by the use 
of the expedient method; but there are situations in which 
the errors introduced by over-simplifications are sufficient to 
produce costly or even tragic failures. 

How materiel failures are controlled. As described, this 
maintenance concept is based on the premise that failures 
are caused. Control of failures would be provided in two 
ways: 

@ By creating an awareness of the importance of mainte 

nance prophylaxis throughout the organization struc- 
ture, and 


@ By using maintenance-therapy, both terms coined 
solely for use in describing this concept. 


Maintenance prophylaxis refers to the employment of pre- 
cautionary measures and methods to reduce or prevent un- 
timely materiel failures. It is characterized by some kind of 
scheduled inspection and repair or replacement of plant 
materiel conducted so as: (1) To prevent or reduce such 
failures and (2) to carry on maintenance work at times and 
in proportions favorable to production operations. 

Maintenance-therapy applies to the elimination of causes 
of materiel failures through corrective measures determined 
by scientific maintenance research. Economically feasible 
corrective measures are based on the cause(s) of the failure 
and the effects of this failure on the plant or company ob- 
jective, This is in contrast to the administrative-type activi- 


Check List for Key Factors in an Effective Maintenance Program 


In spite of differences of opinion on what is the 
proper approach, many maintenance experts (line) 
agree, wholly or in part, that the following are signifi- 
cant aspects of an effective maintenance program: 

@ Maintenance receives full support of top man- 

agement. 

@ Importance of maintenance is recognized by all 

personnel. 

Maintenance policies reflect overall plant polli- 
cies. 

Maintenance organization fits appropriately into 
the plant organization. 

Maintenance objectives are clearly defined. 

A combined breakdown and scheduled mainte- 
nance scheme is followed. 


@ Maintenance is planned, with needs properly 
gaged. 

Maintenance performance is accurately meas- 
ured. 

Specific jobs are scheduled. 

Cost control is used. 

Inspection is based on selected criteria 
Accurate and complete records are kept 

Spare parts are controlled. 

A lubricating schedule is followed. 

Tabulating machines are used where economi- 
cally feasible. 

Competent maintenance personnel are used in 
adequate numbers, whether company employees 
or on contract. 





ties generally stressed throughout industry at the present 
time. Although the removal of symptoms of materiel failures 
is an immediate objective, the ultimate goal of maintenance- 
therapy is the permanent removal of causes. This objective 
requires the use of a variety of professional services. 

This concept is believed unique in that its primary objec- 
tive is the removal of causes of failure before the failure 
occurs. Just as it is essential to recognize and remove the 
cause(s) which drives a person to suicide, so it is funda- 
mental to do the same for causes of materiel failures. In 
both cases, the corrective action, to be fully effective, must 
be taken before the “failure” occurs. 

Also implied in this philosophy is a distinctive and sig- 
nificant model of maintenance structure. Although the 
description seems to limit its use to complex machines and 
systems, it will apply equally well to all materiel from the 
most complicated to the simplest, but only as long as the 
model remains unchanged. 

Some will question this machine-man analogy. If so, they 
are referred to the science of Cybernetics, the science of 
control and communication in the animal and machine. 

Finally, two hypotheses based on this philosophy can 
be stated: 
@ Maintenance applies to the total operation. 


@ Maintenance concentrates on determining 
causes of failures, effects, and preventive or 
corrective measures. 


The Organization Structure and its Functions 

How is this maintenance function fitted into an organi- 
zation structure and how is it related to other management 
functions? 

Because there is so little agreement throughout industry 
on structure, no attempt is made to answer this question in 
terms of any existing or practical organization structure 
Instead, one created in a thought-experiment will be used. 

Think of a manufacturing corporation in a legal sense — 
aS a person. 

He has a specific objective to accomplish. He is responsi- 
ble for every thing he does or does not do while accom- 
plishing his lawful purpose. His tasks are countless. He 
plans, organizes, develops key personnel, directs, coordi- 
nates and controls, or stated another way — he administers, 
so that he can efficiently execute, or operate. 

Administrative tasks may be separated into four func- 
tional areas. Activities in each area relate to: 


Area 1: Personnel as individuals (employment, 
recruiting, salary, retirement, safety, 
morale, medical, etc.). 

Area 2: Personnel as groups (organization 
structure; operating, service and spe- 
cialty units; operations by these units; 
materiel for operations; training; etc.) 
Logistical support (engineering, con- 
struction, utilities, supply, transporta- 
tion, repairs, storage, salvage, etc.). 
Matters not necessarily under his di- 
rect control (environment — terrain, 
weather, cultural factors, etc.; sources 
and composition of raw materials; 
technological capabilities; demand, 
price, acts of God, etc.). 


He chooses not to accomplish all these tasks alone. He 
uses assistants. Some coordinate primarily; others advise 
in special fields; while a third group serves in a dual capacity 
by advising and executing. A coordinating assistant super- 
vises each functional area. These assistants are his staff 
He, supported by his staff, is Top Management. 

Neither does he personally choose to execute. He accom- 


THE REFINING ENGINEER, December, 1958 


Maintenance..a Top Management 


function... requires line and staff. 


plishes this by means of operating or manufacturing plants 
He assigns a manager with an objective to each plant to 
accomplish this task for him; however, he relinquishes none 
of his responsibility in doing so. They are responsible to 
him. Each manager is also assisted by a staff. Operating units 
produce — service and special units support operations 

The plants are his line — the doers. 

Thus, as a total entity, he is primarily concerned with 
Administering and executing. This is the outline of his or 
any organization structure. 

Now, examine his administrative tasks more closely 

He can control directly all activities in Areas 1, 2, and 
3. He can add to, delete from, or modify these tasks as he 
chooses. 

On the other hand, he has little or no direct control over 
certain matters in Area 4. This is particularly significant 
since they are as important to him in accomplishing his 
objective as tasks in the other areas, and sometimes more so 

Furthermore, these factors are complicated by the fact 
they require investigative treatment before they can be 
integrated into the overall scheme of company operations 
Research is the required mechanism. Physical and social 
sciences are the tools, Economically feasible conclusions 
are the goals. 

All his decisions reflect the capabilities of these factors 
to affect the accomplishment of the company objective 

How does maintenance fit into this? In the strictest sense, 
materiel failures and matters relating to emergency shut- 
downs are not under his direct control. Regardless of how 
insignificant, they always interfere with his reaching his 
goal. Also, they may be extremely costly in dollars and in 
life. Their scope and nature require that they be included 
and considered equally with other Area 4 matters in admin- 
istering the company’s operations 

Maintenance thus includes all activities he conducts to 
eliminate, lessen the effects of, or neutralize, directly or 
indirectly, materiel failures and shutdowns caused by such 
failures. Maintenance, like activities in the other areas 
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The Maintenance Cycle. 





Proper organization facilitates 


maintaining the “total” operation. 


extends from the top echelon, downward through the organ- 
ization structure to the doers. Doctrine remains unchanged 
— only scope and depth of application decrease. Direct 
communication on technical matters is provided through a 
maintenance channel. 


This thought-experiment supports two more hypotheses: 


@ Maintenance organization includes staff and 
line: Staff—which plans, organizes, develops 
key personnel, directs, coordinates and con- 
trols; and line—which executes. 


@ Maintenance is a top management function. 


The latter conclusion is consistent with the cornerstone 
presented earlier —the maintenance function should be 
raised boldly in the organization structure—now. 


The Maintenance Cycle 

Maintenance staff action is an unusual element of the con- 
cept. Line activities are conventional. For example, a main- 
tenance line unit would be a conventional plant mechanical 
department with all its craft representation. 

The Maintenance Cycle is the mechanism by which com- 
pleted maintenance staff action is accomplished. It is an 
orderly procedure divided into four steps: 


@ Collecting maintenance information. 


@ Processing maintenance information into in- 
telligence. 


@ Using the resultant intelligence. 
@ Directing the collection effort. 


Note: Information is raw substance. Intelli- 
gence is a finished product. Maintenance 
intelligence, hereafter referred to as In- 
telligence, is processed maintenance 
information. 


These steps are concurrent. At the same time maintenance 
information is being collected, other information is being 
processed into Intelligence, and Intelligence is being used. 
The entire operation is constantly directed. 

These four steps are the lowest common denominator or 
the operational cycle of maintenance. Each is indispensable. 
If one step fails, the entire operation fails also. 

COLLECTION: This is the systematic collection of main- 
tenance information by collecting agencies. It includes 
delivery of that information to those assigned to process it. 

A collecting agency is a person, a group of persons, or an 
instrumentality that acquires information by research, per- 
sonal observation, or interview. Examples are research lab- 
oratories, trade associations, professional societies, plant in- 
spectors, mechanics, equipment specialists, and operators. 
In the final analysis, all personnel coming in contact with 
materiel are potential collectors of information. 

PROCESSING: Processing is the means by which main- 
tenance information is converted into Intelligence. It in- 
cludes three basic operations: (1) Recording, (2) Evalua- 
tion, and (3) Interpretation. 

Recording consists of sorting, grouping, and filing raw 
information to facilitate study and comparison, 

Evaluation is the appraisal of an item of information to 
determine its pertinence (relevance and possible value), the 
credibility of the source (reliability, training, and experi- 
ence), and its accuracy. 
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Interpretation :salyzes critically the evaluated informa- 
tion to determine significance with respect to other informa- 
tion or Intelligence on hand. 

Proper processing produces Intelligence that is concise, 
free from irrelevant matter and ready for use. Such Intelli- 
gence will convey not only facts but also the significance of 
those facts together with all the deductions drawn from their 
study in the light of other Intelligence already on hand. 

USE: The ultimate use of Intelligence is to determine 
economically feasible corrective measures that will affect 
materiel failures. The top executives at company or plant 
level also use it in making sound and timely decisions. Many 
others in the company and in other enterprises find it of 
considerable value. At plant level, Intelligence is of particu- 
lar value in activities such as maintenance planning and 
scheduling, spare parts control, proportioning the plant 
maintenance organization, and cost control. 

The basic activity in this step is integrating Intelligence 
into an up-to-date estimate of the maintenance situation in 
the company or plant. This estimate summarizes significant 
aspects of plant materiel, environment, and factors and their 
capabilities to cause materiel failures and affect total opera- 
tions. It analyzes these capabilities with respect to one an- 
other and considers each in relation to the company’s or 
plant’s objective. Conclusions are often expressed in dollars 
for budgetary control and for purposes of comparison. 

The doctrine of capabilities is important because it is ob- 
jective and based on facts. Intentions are seldom considered. 
Capabilities must answer these questions in regard to each 
factor causing a materiel failure: Who or What? Where? 
When? How? and Why? The following illustrates this point: 

What? Hydrogen sulfide corrosion. 

Where? Carbon steel radiant section furnace 
tubes Nos. 1 - 30, Pipe Still No. 1. 

When? Between 500 F and 900 F. 

How? Reaction with steel causing deep, rather 
characteristic pitting. 

Why? Hydrogen sulfide corrosion is a secon- 
dary reaction in which iron sulfide sets 
up a galvanic cell with steel as a sacrifi- 
cial anode. 

Intelligence to be useful must be made available to all who 
need it. It must be furnished in suitable form and in time 
to serve their purposes. The form required by a top execu- 
tive will not necessarily be appropriate for other echelons or 
offices. 

Means for distributing Intelligence include: Special esti- 
mates and reports, periodic reports, summaries, conferences, 
committees, letters, memos, and messages. 


DIRECTION: Direction of the collection effort is the 
last step. Plans for collecting maintenance information must 
be constantly revised. Intelligence already on hand will re- 
quire new instructions or requests for new types of informa- 
tion. Direction of the collection effort is continuous. 

Direction consists of four successive operations: 

Determination of questions to be answered. 
Determination of indications. 

Preparation of a collection plan. 

Issuance of instructions to collecting agen- 
cies. 

Questions relate to specific information of actual or 
potential factors which may cause materiel failures. Answers 
to these questions comprise maintenance information. 

Indications are evidence, either positive or negative, that 
may point to or away from a particular cause of failure. 
The absence of a positive indication in one direction may 
tend to strengthen another in a different direction. The selec- 
tion of indications is based on the maxim that, “coming 
events cast their shadows.” Indications are useful in pre- 
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paring instructions and requests for information. 

The collection plan is a device used to prevent omissions 
or conflicts in requests for information or in instructions 
sent to collection agencies. It reflects the orderly process of 
considering each fundamental factor (question to be asked), 
indications, instructions and requests, and the time and place 
at which the information is to be reported. It is solely a 
work sheet. 

Instructions and requests for information are the end 
product of the direction effort. 

The receipt of the specific instructions and requests by the 
collecting agencies returns us to Collection, the first step 
in the maintenance cycle. 


Advantages and Disadvantages 

Until this concept can be put into practice and tested, its 
advantages and disadvantages must be deduced. The follow- 
ing are believed to be the more noteworthy. 

ADVANTAGES: Its principal advantage would be requir- 
ing top executives to accept maintenance as a top manage- 
ment function and to fully integrate it into the overall 
scheme of company operations. 

By separating staff and line, two more benefits are realized. 
Complex, time-consuming administrative details could be 
accomplished without interfering with the less complicated, 
more orderly mechanical line activities. Conversely, main- 
tenance line organizations could be modified to satisfy any 
type of plant or maintenance situation without affecting staff 
operations. The latter capability would be particularly useful 
in multi-plant companies where plants manufacture different 
products, 

Maintaining the “total” operation would be facilitated. 

Company-wide standardization programs directed at re- 
ducing maintenance costs would be more easily supervised. 

In multi-plant enterprises, centralizing the primary staff 
effort at company level would avoid duplicating many simi- 
lar activities at the operating plants. Plant maintenance staffs 
could be reduced. Intelligence, corrective measures and 
scientific support could be furnished through technical 
channels. 

By reducing or eliminating materiel failures causing ex- 
plosions and fires, for example, a healthier relationship could 
be maintained with the communities in or near which plants 
would be located. 

Finally, this maintenance structure would provide a strong 
effective mechanism for combatting enemy action against 
industries in time of war. 

DISADVANTAGES: The most obvious disadvantage of 
this concept is its formal approach. A relatively large staff 
organization would be needed, initially at least. There would 
be a tendency to operate solely from a chart. Maintenance 
executives would be prone to become desk-bound because 
of paperwork. And new human relations problems would 
arise within the top management group. 

A highly specialized staff would be required. Since the 
scientific method or the operations research approach would 
often be used, personnel trained in the physical and the social 
sciences and in engineering would be required. Sound engi- 
neering administration would be the outstanding character- 
istic of the staff. 

Good two-way communication with all parts of the or- 
ganization would be necessary. This would always be dif- 
ficult to establish and continue. 

A company-wide relationship of trust and confidence 
would be required. If the staff and line are to have confidence 
in their results, they must be confident they have access to 
all the necessary information. If top management is to have 
confidence in the results, it must be able not only to under- 
stand them but also to recognize corrective measures as 
sound and economically feasible. In large organizations, 
these would be difficult objectives to attain. 
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Mere overt acceptance of the concept would not be 
enough. Every member of the company, regardless of posi- 
tion or responsibility, must practice its doctrine since every 
man contributes in some way to “preventing” maintenance 
Obtaining such full participation will challenge any admin- 
istrator. 

Finally, it should be noted that most of these disadvan- 
tages would apply to any newly adopted program. 


Conclusion 

Recent scientific break-throughs can easily lead industries 
into another spiral of technological advances. Full advan- 
tage of these developments can not be taken unless steps 
are taken now to protect industries from the rising direct 
and indirect costs of materiel failures and downtimes. Such 
failures are veritable monsters to continuous production 
systems. Maintenance must provide, therefore, not only 
means for controlling materiel failures but also support for 
optimizing operations. 

Many complex and inter-related factors contribute to 
materiel failures. Therefore, much more effort must be di 
rected at discovering and treating causes of these failures 
Top management must know exactly what effect they have 
on attaining the company objective. And corrective meas- 
ures must be economically feasible and not just an expedient 
None of this can be accomplished unless the “total” opera- 
tion is considered. 

Scientific facts and principles must replace the rules of 
thumb and educated guesses now used as basic tools by so 
many maintenance engineers. Just as cures for the ills of 
men depend on knowledge gained from medical research, 
which is then applied by physicians, so corrective measures 
for materiel failures depend on knowledge stemming from 
maintenance research, which is then applied by line main- 
tenance engineers. 

This concept provides what is believed to be a structure 
of maintenance fully capable of satisfying the needs of in 
dustry, whether they be for the present or for the future 

xk 
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CRYOGENICS 


~Key Process and Research Tool 


J. Ernest Nachod, Jr. 


Air Products, Inc 
Allentown, Pennsylvania 


“CRYOGENICS” is the science of ex- 
tremely low temperatures. Long a curi- 
osity, a diverse technology has recently 
been built around this expanding 
science. 

Cryogenic technology today divides 
into four principal areas: 
1. Gaseous separations. Argon, carbon 
monoxide, ethylene, fluorine, helium, 
hydrogen, krypton, methane, neon, 
nitrogen, oxygen, xenon, and other 
gases are purified at low cost. Impurity 
levels are reduced to a very few parts 
per billion. Valuable fractions are re- 
covered from waste or by-product gas 
streams, with other stream components 
simultaneously purified or up-graded. 
Trace impurities harmful to many vital 
processes are eliminated completely. 
2. Energy storage. High energy gases 
are liquefied and transported economi- 
cally. Examples today include ethylene, 
fluorine, hydrogen, methane, oxygen, 
oxygen difluoride, and ozone. 

Low-temperature control of free 
radicals promises effective storage and 
release of energy from cryogenic en- 
vironments. 
3. Sensitive measurements. Practical 
application has been made of the photo- 
conductive release of electrons by some 
materials at low temperatures. Infrared 
radiation from very distant sources may 
be measured and interpreted for mili- 
tary detection purposes. Operating such 
equipment in the lowest temperature 
ranges offers extreme sensitivities. 

Recently, superconductivity has 
made possible the miniaturization of 
computers by affording a very tiny “on- 
off” switch of great reliability. 
4. Basic Research. Development of 
fundamental information on the prop- 
erties of materials in extreme tempera- 
ture environments brings the observer 
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Here are process details, relative operating costs, and 
applications for low temperature separations of gases — 
an important, growing area of process technology 


FIG. |. Oxygen generation is a four-step process. 


closer to the properties of various parti- 
cles in a low-energy state, where spec- 
iglized, individual characteristics be- 
come more apparent. 


Gaseous Separations 

These are the most important cryo- 
genic applications currently of interest 
in the refining-petrochemical industry. 

Best known of these is the classical 
oxygen-nitrogen separation. The air 
separation plant is of basic interest in 
petrochemical operations. Oxygen is 
important in the manufacture of ethyl- 
ene oxide by direct catalytic oxidation, 
the partial oxidation of natural gas or 
oil to make hydrogen, partial oxidation 
of natural gas to make acetylene, for- 
maldehyde, ethanol, ketones, methanol, 
and other oxygenated chemicals. Cities 
Service is now evaluating oxygen en- 
richment of catalytic cracker regenera- 
tor air (RE for October, 1957, page 
A-7). Nitrogen is basic in synthetic 
ammonia, as an inert blanket and purge 
gas and as a coolant and absorption 
medium in other low-temperature op- 
erations. 

Costs and efficiency. Based on rela- 
tively simple vapor-liquid equilibria, 
separation of oxygen and nitrogen from 


air is a fairly simple process. Manu- 
facture and conservation of refrigera- 
tion is a pivotal matter in determining 
efficiency of any air separation unit. In 
the most efficient air separation plants, 
power costs for refrigeration purposes 
constitute one of the largest single items 
of total yearly cost. Hence, very large 
exchanger surfaces are justified in in- 
creasing overall plant efficiency. 
Because cryogenic processes may 
involve a 400 deg drop in temperature 
of a feed material, it is necessary to 
minimize overall heat load. For oxygen, 
total cost varies from $6 to $12 per ton, 
in large plants. Power is about half of 
total yearly cost, and doubling the out- 
let and /\ T from 5 up to 10 F results 
in substantially increasing power cost. 
At the larger /\ T, you are paying 
dearly to refrigerate the great outdoors 


Separation Processes 

Here, following, are comparative 
descriptions of four typical cryogenic 
processes used in oxygen manufacture. 
Comparing their salient features offers 
a guide to the considerations involved 
in all cryogenic processing. 

Fig. 1 is a schematic of the four-step 
process requirements for the generation 
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of oxygen. Water-cooled compressed 
air is refrigerated in a heat exchange 
system, liquefied, and distilled. 

Distillation. Common to most oxy- 
gen cycles is a double distillation 
column as shown in Fig. 2. 

A typical air distillation column is 
a two-pressure system in which air 
enters the first, or high-pressure column 
at about 85 psig. In this “high-pres- 
sure” column the air is separated into 
two portions: (1) Gaseous nitrogen, 
and (2) liquid bottoms containing sub- 
stantially all of the oxygen. 

Rising nitrogen vapors in the high- 
pressure column are then liquefied in 
the condenser-reboiler section (center) 
and divided into two reflux streams, 
one for each column. 

Liquid bottoms from the high-pres- 
sure column, containing all the oxygen, 
are expanded through a valve to a re- 
duced pressure and fed into the low- 
pressure column. 

Either bubble cap trays or equiva- 
lent sieve-type trays are used in the 
columns, their number dictated by the 
purity and recovery requirements. 

It is interesting that, irrespective of 
which type of refrigeration cycle may 
be used, the distillation column is 
usually the same. Substantially pure 
nitrogen is withdrawn at the upper 
level. The liquid is increased in purity 
from tray to tray until pure oxygen 
surrounds the reboiler at the inter- 
mediate level. ( Air is actually a ternary 
mixture; argon gas off at top, bottom 
or in side-arm column, as needs dic- 
tate.) 

Withdrawing gaseous oxygen, the 
low-pressure column is tapped at a 
level immediately above the liquid; if 
liquid oxygen is required, it is drawn 
directly from the liquid bath. 

Many cycles available. All of the 
various cycles under consideration here 
are somewhat different, from the fact 
that you have the choice of withdraw- 
ing gas, liquid, or a combination of the 
two from the column, and this differ- 
ence is created entirely by the condi- 
tion of the air coming into the column. 
For example, in a straight low-pressure 
plant, this air is essentially saturated 
vapor. In a full liquid plant, the air 
feed to the high-pressure column con- 
tains liquid with a refrigeration value 
equal to the liquid withdrawn with the 
oxygen product, and so on for any in- 
termediate condition of part gas and 
part liquid. 

Low-pressure cycle. Fig. 3 illustrates 
the low-pressure cycle which is ideally 
suited for production of oxygen gas in 
steady-state conditions and in large 
capacity. The essential features are: 

The compressor and after-cooler 
provide the plant with pressurized air at 
ambient temperature. Heat exchange is 
accomplished in two rock or metal- 
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FIG. 2. This basic column design is com- 
mon to all air separation plants. 


filled regenerators, while the effluent 
products from the column — nitrogen 
and oxygen — come out through alter- 
nate sets of regenerators. The regenera- 
tors, in addition, perform the function 
of freezing out and eliminating impuri- 
ties in the air; namely, water at a near- 
ambient temperature level and carbon 
dioxide at a lower level. 

In the process of warming up, each 
outgoing product cools the packing in 
one regenerator while the feed air is 
being cooled in the alternate regenera- 
tor and the feed impurities deposited 
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on the packings. Periodically, the re- 
versing valves switch the direction of 
flow in all regenerators, the effluent 
streams go out the alternate regenera- 
tors, and the air comes in through the 
cold regenerator that had been warming 
up the outgoing products before the 
switch. 

By these means the impurities are 
removed in the effluent products, and 
the system is able to go on indefinitely. 
(Several types of “unbalance” systems 
may be used to equalize driving forces 
of vaporization with those of deposi- 
tion, preventing buildup in regenera- 
tors.) 

The low-pressure plant requires the 
minimum refrigeration of any to be 
discussed, since it takes no liquid from 
the system. Additional refrigeration, as 
needed, is supplied by expanding dry 
nitrogen gas from the high-pressure 
column in a turbo-expander. Prior to 
expansion, the nitrogen is partially 
heated in an exchanger against an air 
stream split from the regenerators. This 
protects the expander against forma- 
tion of erosive liquid in the turbine, 
adds thermal efficiency, and aids in 
cleanup of the CO, from the air. 

This expanded nitrogen is then add- 
ed to the nitrogen leaving the column, 
and together they cool the regenera- 
tors, maintaining cold in the plant. 

It is interesting to note that in plants 
using this cycle, which are usually quite 
large, the major refrigeration need 
comes about from the temperature dif- 
ference necessary to effectively operate 
these regenerators. This is the major 
load. The minor load is that of heat 
infiltration, since the entire system in 
the cold box operates from ambient 
temperature to about 314 F below zero. 

Medium-pressure cycle. Fig. 4 shows 
the medium-pressure cycle. The com- 
pressor is usually a reciprocating ma- 
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FIG. 3. Low-pressure cycle. Operating at 100 psia, oxygen is produced at 2 psig, 95 to 98 


percent purity. Centrifugal compressor is used. 
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chine, since the pressures employed 
vary from 400 psi upward, depending 
on the quality and pressure of the oxy- 
gen that is produced. Purification of 
CO, is performed interstage. 

In this cycle, air is dried in a desic- 
cant-type drier where moisture is re- 
moved on one side, while the other 
side is being regenerated, and they are 
periodically switched. The air, then 
under pressure, enters the heat ex- 
changer, and for the most part is then 
expanded through an expansion valve 
to the high-pressure column. 

A fraction of the air is brought from 
the heat exchanger through a recipro- 
cating type expansion engine, and it is 
finally reintroduced into the high-pres- 
sure column, at about 85 psi. (In many 
plants, turbines are used, depending 
upon requirements. ) 

The major portion of the refrigera- 
tion needed here is supplied by the 
Joule-Thomson effect across the air ex- 
pansion valve. However, the expansion 
engine is employed to save power by 
making the necessary refrigeration at a 
lower air pressure. 

It is important to note that any main- 
tenance of the expander will not put 
the cycle out of commission. We can 
keep the oxygen production intact by 
simply raising the air pressure to a level 
which was anticipated in the original 
design. 

Cooling of the air in this case is 
performed by tubular heat exchangers 
instead of regenerators, and due to the 
pressures involved these are ordinarily 
of the coiled-tube type, with pressurized 
air and oxygen inside the tubes. 

Oxygen is removed from the column 
as a liquid, and passes into a self-lubri- 
cated pump, where the pressure is 
raised from 150 to 3000 psi, as re- 
quired. The liquid oxygen, under pres- 
sure, is evaporated countercurrent 
with the incoming air and fed to the 
process. A strearn of liquid may also 
be withdrawn, if desired, and fed di- 
rectly into liquid storage, if the relia- 
bility requirements are high. 

High-pressure cycle. Fig. 5 shows 
the high-pressure cycle, which has for 
its object the production of the total 
output of oxygen as liquid. Liquid is 
put into storage, and then transported 
to a missile or other point of use, The 
cycle has very great similiarity to the 
medium-pressure cycle in that you also 
have a reciprocating compressor, the 
pressures here being of the order of 
2500 psi, however. 

The clean-up system is the same as 
for the medium-pressure unit; the dry- 
ing is the same and the heat exchanger 
is similar, except the pressures are 
higher. The expansion engine employed 
is also a reciprocating type, but de- 
signed for 2500 psi pressure with the 
combination of air from the heat ex- 
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position of technical assistant to the director of 
research, Nachod served as general manager of the 
Dure-Tred Company, Chicago, from 1951 to 1956. 
He’s a member of AIChE, ACS, and AAAS, holds 
patents in maleic anhydride manufacture and HCI 
recovery. 
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At Phillips’ 
Wood Cross (Utah) Refinery . . . 


SINGLE-PASS 
ASPHALT BLENDING 
Streamlines Cutback Shipments! 











With the booming market for paving asphalts requiring 
“around-the-clock” loading at the Woods Cross Refinery, 
Phillips is proving the advantages of Proportioneers con- 
tinuous, automatic in-line blending equipment. This 

system permits personnel ... without leaving the loading 
dock . .. to line up the proper asphalt and cutter stock, to set 
and reproduce any required blend, and to load the road oil 
(as a stable end product of predetermined viscosity) in a 
single operation . .. directly to mobile equipment. 

This Proportioneers system reduces any fire hazard, loss of 
time and materials, and the need for reblending and sub- 
sequent mixing. The two Proportioneers Two Component 
Blenders were furnished as “packaged” units, complete with 
control system, flow meters, strainers, and control valves. 


Streamline your asphalt operation for maximum 
production. Request Bulletin DM-1 for complete data. Write 
B-I-F Industries, Inc., Dept P., 442 Harris Avenue 
Providence 1, R. I. 


@ 


B-I-F INDUSTRIES 


BUILDERS-PROVIDENCE + PROPORTIONEERS + OMEGA 
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FIG. 6. Mixed-pressure cycle combines high and low-pressure cycles. Oxygen is produced 
under pressure, plus a liquid sidestream, all at 99.5 percent purity. 


changer and the expander air intro- 
duced into the column. The refrigera- 
tion requirements of this cycle are, of 
course, much larger since the total pro- 
duction is a liquid; you do not get the 
benefit of the oxygen cooling the in- 
coming air as in the other cycles. 

The expansion engine in this case 
performs a much more important func- 
tion. About 50 percent of the total re- 
frigeration is produced by this engine. 
Therefore, it must be well-designed and 
well-maintained. 

Mixed-pressure cycle. Fig. 6 outlines 
the new mixed-pressure cycle...a 
combination of high and low-pressure 
cycles. There is similarity to the low- 
pressure cycle brought about by the 
fact that all of the air is first compressed 
to a pressure of about 85 psi. The dif- 
ference begins as a portion of the air 
is chemically cleaned up, compressed 
to a high pressure in a booster com- 
pressor, water-cooled, dried, and sep- 
arately refrigerated in a heat exchanger; 


whereas the major portion of air is 
cooled and regenerated as previously 
described. 

The system shown in Fig. 6 includes 
a four-fluid head exchanger in which 
liquid oxygen is vaporized and warmed 
up at two different pressures. Low- 
pressure gaseous nitrogen is also 
warmed. The three cold products give 
up their refrigeration to cool incoming 
air. The oxygen from the reciprocating 
pump may be delivered at 2500 psi, 
while that from the larger, contrifugal 
pump may be delivered at virtually any 
pressure. The system is efficient well 
below 100 psig. 

The other stream of oxygen in this 
plant is a quantity of liquid which is 
optional, continuously put into liquid 
storage. This liquid storage provides a 
large emergency reserve for shut-down 
maintenance of the generator, whereas 
gaseous storage takes care of any nor- 
mal variation in use pattern. 

The mixed-pressure cycle is very 


TABLE 1. Power Cumpeinn fue a Oxygen Cycles to Produce 100 ‘Tons 
per Day of 99.5 Percent Oxygen at 450 Psig. 





Low pressure 


Medium pressure 


High pressure Mixed pressure 


cycle, hp per ton cycle, hp per ton cycle, hp per ton cycle, hp per ton 


per day oxygen 
19.65 
6.62 


Equipment 
85-psi air compressor 
450-psi O, compressor 
550-psi air compressor... . 
450-psi O2 pump.. 
1500-psi booster air compressor 
(30 percent ~ "Seer 
2500-psi air compressor (100° 
percent of air feed) 
Refrigeration compressor. . 
Expanders. . . i 


—).39 


25.88 


Total hp per ton per oy. . 
: 1.00 


Horsepower ratio. . . 


pe 


per day oxygen 
19.65 

32.00 

0.16 


r day oxygen per day oxygen 


0.16 


—).64 
31.52 


1.22 


3.6 
*47.9 
1.85 





An air intake of 9000 std cu ft per min is assumed in each case. 








versatile, in that by proportioning the 
percentage of boosted air or by chang- 
ing the booster pressure, it is possible 
to make almost any percentage of the 
plant capacity as a liquid. The cooler 
shown refrigerates a part of the air 
which is taken out of the exchanger, 
and subsequently reintroduced. This is 
a simple means for providing extra re- 
frigeration to the cycle. Applied in this 
way, a small unit adds safety factors in 
productive capacity far out of propor- 
tion to its share of the total power 
load. Under many types of load, an ex- 
pander adds materially to the efficiency 
of the cycle. 

This cycle further has the advantages 
that, where purities are important — 
and these are generally all 99.5 percent 
purity cycles, except the low pressure 
—we have two entirely pure oxygen 
streams. In addition, a nitrogen stream 
which comes into the shell side of the 
heat exchanger is also at high purity, 
uncontaminated by water or CO,, and 
is available for special uses. 


Power Cost Comparisons 

Table 1 relates all these cycles on a 
power-cost basis. We have assumed 
oxygen compressor efficiency of 65 per- 
cent; the air compressors, reciprocat- 
ing type, at 75 percent; with the cen- 
trifugal type at 65 percent. 

The ratio of power values is shown 
at bottom with the basic low-pressure 
cycle having a power index of one, 
comparative power consumption is 
about 22 percent higher for the med- 
ium-pressure cycle, the high-pressure 
cycle is 85 percent higher, and the 
mixed-pressure cycle only 5 percent 
higher. 

This 5 percent is certainly a very 
small penalty for the flexibility which 
has been mentioned in terms of liquid, 
some high-pressure oxygen and some 
medium pressure. 

Another advantage of the pumped 
oxygen plant over the low-pressure type 
is the inherent safety margin afforded 
by the continuous purging of the liquid 
oxygen in the condenser-reboiler, pre- 
venting accumulation of atmospheric 
hydrocarbons. (Atmospheric contami- 
nants that are in any refinery or petro- 
chemical plant.) 


Other Gases 

Low-temperature distillation, ad- 
sorption, fractional condensation, fil- 
tration and other unit operations are 
today helping processors by upgrading 
methane, recovering helium from nat- 
ural gas (or both, including natural 
gasoline separations), purifying hydro- 
gen in refinery tail gas, coke-oven gas 
and partial oxidation streams for am- 
monia manufacture, and treating purge 
gas for recovery of valuable fractions. 
The end is not yet in sight oe 
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READY TO ROLL from storage racks to bundling jigs, these 


heat exchanger tube sheets symbolize the assembly-line techniques 
developed by The M. W. Kellogg Company to speed fabrication, 
yet still adhere throughout to the highest standards of design 

and engineering. To assure the optimum in heat transfer 
equipment for petroleum refinery and chemical plant service, 

call Kellogg’s Fabricated Products Sales Division. 


THE M. W. KELLOGG COMPANY, 711 THIRD AVENUE, NEW YORK 17, N.Y. 


A SUBSIDIARY OF PULLMAN INCORPORATED 


The Canadian Kellogg Company Limited, 7 nto « Kellogg International Corp., London « Kellogg Pan American Corp.. New Y 
Soctete Kellogg, Parts e Companhta Kellogg Brastietra, Rie de Janetro e Companta Kellogg de Venezuela, Caracas 














In the catalyst game 


Davison deals you the winning hand 


The game of catalysts is different from poker, in that it doesn’t 
depend on luck. You’ve got to have the cards, or you can’t make 
out. Davison has the four winning cards to deal you (count ’em!): 
@Experience, based on year-in, year-out production of quality 
catalysts; ¥ Basic research, at our new, thoroughly staffed and 
equipped Grace Research Center at Clarksville, Md.; ¢Technical 
assistance when you need it, from a seasoned, competent staff of 
technical advisers;4 Quick service from four Davison plants con- 
veniently located to deliver catalysts where, and when, you need 
them. So, if you’re interested in catalysts, try Davison. They’ll 
deal you a winning hand every time! 


DAVISON CHEMICAL DIVISION 


BALTIMORE 3. MARYLAND 


w.r.GRACE «a co | 


Buy CAVIGON—the quality catalyst backed up by experience, research, technical assistance, service! 














REFINERY 
CONSTRUCTION MANUAL 


PART 6. Mechanical Engineering and Design 


. . . How Tanks, Piping and Equipment are Designed and Selected 


Henry Martyn Noel 


PROCESS DESIGNS are supplemented by considerable 
additional engineering work, roughly described as mechani- 
cal engineering and design. This work includes determina- 
tion of refinery and process unit layouts and foundation 
requirements, design and preparation of mechanical speci- 
fications for vessels, piping, furnaces, heat exchange equip- 
ment and all other components of the plant. 

The first step is to draw up a plot plan for the entire 
refinery, based on a careful site survey. Arrangements of 
process units, tanks, utilities and shipping facilities must be 
planned to minimize piping runs, to provide for future 
expansion, and to facilitate maintenance. Scale models are 
frequently used in conjunction with this work, with the 
model usually based on the layout drawing. It is a currently- 
popular procedure to build the model before making detailed 
drawings in some instances. Drawings are prepared based 
on the model. Or, photographs of the model with appropri- 
ate notations may serve in lieu of a drawing. 

Soil bearing values, possibility of earth tremors, wind 
velocities and prevailing direction, and weather conditions 
must be studied and taken into account by the mechanical 
engineers. Allowance must be made for corrosive conditions, 
internal and external to the equipment. Utilities require- 
ments must be determined. Topographic studies are needed 
to design roads, railroads, sewers and other underground 
and surface piping, and foundations. 

Mechanical designers are also responsible in part for 
arrangement of items with battery limits of a process unit, 
from the standpoints of economy in pumping requirements, 
pipe runs, ease of maintenance, and possible effects on 
operations of nearby units. Offsite piping, utilities, storage 
facilities, and other offsites are also the concern of the 
mechanical designer. 


Storage Tank Requirements and Design 

The amount of crude storage needed depends upon 
settling time to reduce water content, sizes of crude tankers, 
regularity with which cargoes may be expected, and the 
duration of possible supply interruptions to supply. 

For a refinery supplied by large tankers from a crude 
source some thousands of miles distant, it is not unusual 
to find 20 to 30 days’ crude storage — especially among 
smaller refineries where the delay of a single cargo might 
mean many days’ production lost. 

Product storage tanks may have more total capacity 
than those used for crude, but the sizes are smaller except 
for major products such as motor gasoline and fuel oils. In 
determining the number and sizes of tanks for each product, 
the engineer must take into consideration the regularity of 
liftings, the periods of stagnation, due process unit shut- 
downs and maintenance, and the flexibility required for 
shifting tank service from one product to another. 

Working tankage is usually provided for each process 
unit, with two or three small tanks for each product to allow 
for receiving in one while pumping from or settling in 
another. 

Design engineers specify location, size, type of pad or 
foundation, floating or cone roof, approximate sewer draw- 
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off location, and manholes and nozzles for all tanks, It 
should be noted that sizes are frequently determined by 
studies made by the economics group in the process engineer- 
ing department. 

Tank Construction. Ordinary tank steel (API 12-C) is 
used throughout, except for very large tanks where 7% -in. 
plates or thicker are needed for the bottom, where American 
Bureau of Ships steel (Class C, fully killed to avoid brittle 
rupture) may be used. 

All courses are butt-welded in the tanks, from the bottom 
course up to the top. Welds are X-ray tested to insure 
integrity. 

Soil bearing consultants may be used to determine if 
simple pads of gravel and sand may be used under the tanks, 
whether reinforced concrete rings are needed to retain the 
soil around the pads, whether reinforced concrete founda- 
tions on piles are needed ...in which case the foundation 
could cost more than the tank. 


Refinery Piping 

The size of pipe used in the refinery is found by balancing 
pipe cost against power cost, with some allowance for pos- 
sible future increase in refinery capacity. 

Pumps are selected for a given capacity at a certain 
maximum discharge pressure. The design engineer must 
balance the additional cost of power needed for small diam- 
eter piping against the additional cost of large diameter 
piping needed for low power consumption. There are 
standard tables to cover all the usual situations found here. 

The design engineer carries this piping work to the point 
of specifying pumping equipment. Draftsmen calculate and 
layout the final pipe sizes. Standard 150 lb CWC steel line 
pipe is commonly used in most sizes. 

Refinery piping is usually laid at grade or on elevated 
supports to facilitate detection and repair of leaks. Concrete- 
lined pipe trenches holding a number of lines are used in 
congested areas to avoid the danger of fire spreading. Butt- 
welded joints are used except at valves and fittings where 
bolted flanges are used. Hot lines must have expansion joints 
or loops. 


Pipeline Capacities 

Pipelines handling crude oil range from 8 in. diameter 
for 25,000 bbl per day up to 30 in. diameter for 300,000 
bbl per day. These are representative figures for average 
conditions on long lines, 

Pump discharge pressure is usually 500 psig and pump- 
ing stations on long lines are usually about 50 miles apart 
Some lines have pump pressures up to 2000 psig where the 
greater cost of the thick pipe and more powerful pump 
station are counterbalanced by the reduction in number 
of stations. 

Within the refinery, where pipelines are usually only a 
few thousand feet long, total pressure drop is usually de- 
signed to be about 100 psi. 

Rate of flow depends upon size of pipe and allowable 
pressure drop. Pressure drop varies with the specific gravity 
of the fluid stream, but since the specific gravity of crude 
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HENRY VOGT MACHINE CO., BOX 1918, LOUISVILLE 1, KY. 


SALES OFFICES: New York, Chicago, Cleveland, Dallos, Camden, N. J. 
St. Lovis, Charleston, W. Vo., Cincianati 


FORGED STEEL 
VALVES 
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TABLE 1. Line Capacities Based on Oil with 0.85 Speciic Gravity and 10 Centlstokes Viscosity. 





Pressure drop, psi. 
Line length. ; 
BPD ss for line diam. of: 


1000 ft 1000 ft 


900 
5,700 


2,200 
13,700 
16,800 41,000 
34,000 86,800 
100,000 _ 


2,200 








TABLE 2. Line 


== —50— 


1500 
30 miles 


—100— 


1000 ft 150 miles 


2000 ft 50 miles 


20,000 
58,000 


9,100 
27,500 
59,000 125,000 35,000 

175,000 365,000 105,000 
~ _ 410,000 


17,000 
35,000 
105,000 
410,000 


14,000 
2,500 
165,000 


14,000 
42,500 
165,000 


Assuming Pressure Drops of 500 psi (Long Lines) and 100 psi (Refinery Lines). 
(Based on Oil with 0.85 Specific Gravity and 10 Centistokes Viscosity) 





Refinery Line, ft 

(100 psi AP/100 ft . . 

press. drop) psi 2-in. 4-in. 
— 0.2 - 2,300 
- 0.5 600 3,800 
10,000 1.0 800 5,700 
5,000 2.0 1,300 8,500 
2,000 5.0 2,100 13,500 
1,000 10.0 3,200 20,000 
500 20.0 4,800 30,000 


Pipeline, miles 
500 pel 


oil and sontene varies caly 2 between 0.75 and 0.95 in most 
cases, the friction factor is usually 0.006-0.009. With this 
assumption, an approximate table for flow rate can be made, 
based only on pipe size, pipe length, and pressure drop. 
Tables 1 and 2 give such data for rough estimating pur- 








TABLE 3. Typical Column Sizes for hes Conditions. 
Not to Be Used for Estimating Purposes 


Column Max. Capacity, 
Diam. BPD 
6 
5’, 6” 
8’, 0" 








Feedstock: 


Arabian Crude 
(Preflash Tower) 


Arabian Crude 
(Main Atmos Tower) 


Arabian Reduced Crude 
(Vacuum Flash Tower) 


Gas]Oil & Cycle Oil 
(15 psig Fractionator for Cracker) 


Light Gasoline 
(300 psig Stabilizer Tower) 


3,000- 6,000 
15,000-25,000 
30,000-50,000 
3,000— 6,000 
15,000-25,000 
30,000-50,000 
1,500- 2,500 
6,000- 9,000 
14,000-18,000 
2,000- 3,000 
8,000-12,000 
15,000-25,000 
3,000- 6,000 
15,000-25,000 
30,000-50,000 








TABLE 4. Typical Fernnce Dimensions and Duties. 


Not to Be Used for Estimating Purposes 


BPD Line Capacity for Diameters of: 


20-in. 
165,000 
275,000 
410,000 


16-in. 

91,000 
156,000 
228,000 
330,000 


6-in. 

7,000 
11,500 
17,000 
24,000 
41,000 
58,000 
89,000 


12-in. 
42,500 
24,500 72,000 
35,000 105,000 
52,000 152,000 
85,000 250,000 
125,000 

182,000 


8-in. 
14,000 


poses only, for an oil of 0.85 specific gravity and 10 centi- 
stokes viscosity. The figures for flow rate might be 12 per- 
cent off for oils of other viscosities, and even more for light 
oils such as gasoline, or for heavy residue. For gasoline at 
75 F, the figures should be increased by 30 percent. For 14.5 
deg API residum at 200 F, the figures should be decreased 
by 30 percent. 


Process Unit Design 

Since there is no real substitute for detailed process en- 
gineering work in finding the proper equipment sizes for 
any new case, no refinery engineering organization has 
made any generalized table of equipment sizes. There are 
too many variable factors involved. To assume too many 
such factors would be dangerous, even for rough estimating 
purposes. 

With these warnings in mind, Tables 3 and 4 are given 
only as examples of sizes of columns and furnaces for certain 
assumed cases. The data, for tower and furnace sizes of a 
two-stage distillation unit with preflash, were based on four 
different crudes and three different feed rates. 

Assumptions inherent in Table 3 . 
any one of which could greatly change 
the equipment sizes . . . include degree 
of exchanger preheat; cut points be- 





Cabin Type 


Box Type tween gasoline, kerosine, gas oil, and 





Tube Surface 
aq ft 


Heat Release 
MMBtu/hr 
Arabian Crude—Atmospheric Distillation 
15 3,000— 6,000 


Max. Capacity 
BPD 


1,500 10'diam 40 

60 12,000-25,000 6,000 10 30 35 

120 30,000-50,000 12,000 12 45 40 
Reduced Crude (@% a \- Jt. Distillation 

700 9'diam 35 

2,800 10 20 30 


7 
28 ép00- 91000 
10 35 35 


56 12,000-18,000 , 
Gas Oil and Cycle Stock—Thermal Cracking ra 
15 2,000- 4,000 1,500 10°diam 40 
6,000 18 40 40 


8,000-16,000 
12,000 20 60 45 


60 
120 16,000-30,000 
Heavy aie Reforming 
1,500- 3,000 1,500 10'diam 40 
. 6,000-12,000 6,000 18 40 
120 12,000-20,000 12,000 20 45 
Lubricating Oil— Rerunning 
7 1,500— 3,000 
28 6,000-12,000 
56 12,000-20,000 


900 9'diam 40 
3,500 10 2: 30 
7,000 10 : 35 


Outside Dimensions of Furnace, ft ’ 
Width Length Height Width Length Height 


25 20 
30 45 
30 80 


207 18 
25 30 3 
34 15 allowed. 


bottoms; reflux ratios and degree of 
fractionation; cooling water tempera- 
tures, and others. 

The furnace sizes in Table 4 will de- 
pend not only upon heat release, but 
upon furnace excess air, exit flue gas 
temperature, heat input per unit of tube 
surface, and fuel combustion space 


Since the cumulative effect of chang- 


25 3 ing several of these factors could half 


= : 5 or double the equipment capacity, a 


range of capacities is given in Tables 3 
and 4 instead of single figures. Even so, 
Tables 3 and 4 can be regarded only 
aS an approximate indication of sizes 
to be expected under a particular com- 
bination of average modern conditions 

Next month, Refinery Construction 
Manual’s seventh chapter will discuss 








1Vertical-type. 
2Box-type penalized by low duty for size. 





Mechanical Engineering and Design of 
Refinery Utilities. 
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Monel Bubble Cups and Tray for top of new 
fractionating tower completely engineered and 


fabricated by Fritz W. Glitsch and Sons, Inc., 
Dallas, Texas. Notice Monel weirs and baffles. 


Here’s where Monel proves year-after-year 
resistance to common tower-top corrosives 


Tower-top corrosion can be held 
within practical limits. 

Monel* nickel-copper alloy bub- 
ble caps proved that long ago. Their 
record ... at temperatures up to 
500°F. . . shows outstanding resis- 
tance to the aqueous hydrochloric 
and sulphuric acids and the corro- 
sive salts commonly present in this 
critical upper section. 

Today, for towers handling cor- 
rosive streams, Monel alloy is pre- 
ferred in this location. 


The men with the sharp pencils 
say Monel alloy costs less per pound 
than other commercially available 
alloys able to withstand the corro- 
sion in tower tops. 

Fabricators such as Fritz W. 
Glitsch & Sons, Inc., find it is easy 
to form ... lends itself well to lined 
or clad construction. Increasingly, 
they find it specified not only for 
caps and trays but also for distribu- 
tion pipes, fittings, linings, the shell 
itself and overhead condensers. 


Another advantage. Monel equip 
ment can be field erected and easily 
repaired in the field. No heat treat- 
ment after welding is required to 
maintain corrosion resistance. 

How is your tower down-time rec- 
ord? If it’s not what it should be and 
corrosion is the cause, look into the 
possibilities of Monel alloy construc- 
tion. Simply write Inco’s Corrosion 
Engineering Section. “"*#!*tered trademark 
The International Nickel Company, Inc. 
67 Wall Street aneo, New York 5, N.Y. 


INCO NICKEL ALLOYS 
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Licensed by: The M. W. Kellogg Company 


DESCRIPTION: ‘he "ew acetylene 


processes developed by 
Societe de |'Azote (SBA) of Belgium and 
Kellogg produces high purity acetylene from 
natural gas, naphtha, or other feedstocks. 
There are two processes, one for natural gas, 
the other for liquid feedstocks. Major differ- 
ence between the processes is in design of 
the burners that convert feed to a dilute 
pyrolysis feedstock. Both methods use the 
SBA-developed recovery and purification 
process, with slight differences depending on 
reactor feed. Further discussion and data 
here are limited to gas feeds. 


Production of acetylene from methane 
and methane-rich streams such as natural gas 
is basically a condensation reaction. The 
extremely high temperatures required are 
obtained by partial combustion of the feed- 
stock. In addition, feed pre-heat is used to 
minimize amount of combustion, improve 
yields, and increase acetylene concentration 
in reactor product to the recovery step. 


General limitations on acetylene yields are: 
(1) Temperature at which preheated O, and 
CH, can be introduced to the burner without 
preignition and flashback; (2) Heat losses in 
the burner; and (3) Control of reaction time 
to optimize yield and prevent acetylene de- 
struction by overcracking. 


The Type | burner uses a simplified mixing 
principle which requires a smaller, less-com- 
plicated mix-chamber and also permits oper- 
ation at elevated preheat temperatures for 
maximum yields. Reaction chamber design 
minimizes carbon formation from overcrack- 
ing. A water screen continuously removes 
carbon from the burner. An all-metal burner 
is used; it requires no refractories and needs 
little maintenance. 

The recovery section can produce a 99.8%, 
pure acetylene, with higher purities attain- 
able if desired. Low-cost, readily available 
solvents are used, with ammonia being the 
major recovery solvent. 

Conditions have been selected to minimize 
polymerization of higher acetylenes. Higher 
acetylenes are rejected by a pre-purification 
system. This approach virtually eliminates 
polymerization and equipment fouling. Re- 
covery unit design is flexible and can be 
adapted to any range or combination of feed- 
stocks. It should be noted that only slight 
plant design modifications are required 
should a liquid-type burner be installed in 
place of a gas burner. 

Tail gas from the recovery unit is hydrogen- 
rich and thus an attractive feedstock for 
manufacture of methanol, ammonia, etc. 
Units can also be engineered to recover 
ethylene produced from liquid feedstocks. 





OPERATING COSTS AND ECONOMICS FOR PRODUCING 99.6% ACETYLENE FROM 
NATURAL GAS 


Capacity, Million Lbs/Yr 
Investment! 
Direct Operating Cost 
Labor: 4 Men/Shift? 
Steam @ 40¢/1000 # 
Power @ 0.8¢/KWH 
Cooling Water @ 1.0¢/1000 gal 
Fuel Gas @ 20¢/MM Btu 
Chemicals & Solvents 
Maintenance @ 4%, of Investment 
Total 
Economics of Production 
Feedstock @ 20¢/MM Btu 
Oxygen? 
Direcf Operating Cost 
Prop. Tax & Ins. @ 3%, of Investment 
Interest @ 4%, of Investment 
Total Debits 
Tail Gas Credit @ 20¢/MM Btu‘ 
Net Cost 








20 60 
$4,000,000 $7,800,000 
$/Yr ¢/Lb $/Yr ¢/Lb 
95,000 0.48 95,000 0.16 
111,500 0.56 334,000 0.56 
16,000 0.08 48,000 0.08 
38,000 0.19 114,000 0.19 
26,000 0.13 78,000 0.13 
148,000 0.74 444,000 0.74 
160,000 0.80 312,000 0.52 
594,500 2.98 1,425,000 2.38 


400,000 2.00 
404,700 2.01 
594,500 2.98 
120,000 0.60 
160,000 0.80 
1,679,200 8.39 
240,000 1.20 
1,439,200 7.19 


1,200,000 2.00 

820,100 
1,425,000 

234,000 

312,000 
3,991,100 

720,000 
3,271,100 


1. Acetylene unit only, exclusive of oxygen unit, services and offsites. 


2. Includes supervision. 


3. Costs vary with quantity required. Consumption (100%) is 5.3 tons 0,/ton of acetylene 


from natural gas. 
4. includes ethylene at fuel gas equivalent. 


SBA-KELLOGG Process for Acetylene Production 





— PROPYLENE - BUTYLENE FEED 


Perco HF Alkylation 
Licensed by: Phillips Petroleum Company 
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OPERATOR’S FORUM 


What Fuel Oil Tests 
Are Best? 


In testing sludging qualities of No. 
2 fuel oil, are visual microscopic 
tests better than tests such as Conradson 
Carbon Residue on 10 percent bottoms 
from an ASTM Distillation or other tests 
which physically measure deposition? 


a The range of most commercial 

No. 2 fuel oils have Conradson 
Carbon Residue on 10 percent bottoms 
in the range of 0.05 to 0.36 percent 
with an average of 0.20 percent. Ex- 
tended burner tests on those suitable 
for No. 2 fuel oil show that in a well 
designed appliance the Conradson car- 
bon number has little influence on their 
operation but proper storage stability 
is of utmost importance. Good cut-off 
valves, correct air mixing, and in cer- 
tain cases nozzle shielding are neces- 
sary for a burner to reduce nozzle car- 
bon build-up and combustion cham- 
ber deposits to a minimum. To state 
that only No. 2 fuel oils of the lower 
Conradson Carbon values shall be used 
to reduce the rate of burner carbon 
deposit build-up lies with the burner 
in most cases, not with the carbon resi- 
due on the 10 percent bottoms of the 
fuel. 


Storage Stability Key Problem 
In the case of No. 2 fuel oils for do- 
mestic heating or diesel engines, which 
represents the bulk of the distillate 
fuel oil market, the main problem is one 
of storage stability. A stable fuel oil is 
one in which flocculation does not oc- 
cur or in which deposits mainly of an 
asphaltic or gummy nature are not pro- 
duced during service or in storage. 
Some No. 2 fuel oils may produce or 
precipitate 8 mg per 100 cc of sludge 
in one month’s storage at 100 F. This 
compares with | mg per 100 cc or less 
for a premium fuel oil. Sludge forma- 
tion results from fuel oil instability, 
however, the transparent gel like de- 
posit results from the reaction of mer- 
captans sulfur compounds in the fuel 
oils with the copper in the brass parts 
of the fuel system. The gumming hy- 
drocarbons which cause sediment in 
No. 2 fuel oils will be driven off during 
the Conradson Test on the bottoms. Re- 
running to reduce the carbon content 


often fails to effect improvement in 
storage. 


Predicting Stability, 
Compatibility 

Keen interest has developed in pre- 
dicting the compatibility and storage 
stability of cracked and straight run 
fuel oils. Cracked distillates, raw, us- 
ually deteriorate faster than straight 
run distillates, consequently there is a 
need for a dependable stability test to 
predict whether a batch of fuel will 
have adequate storage stability. The 
OHI (Ohio Heat Institute) Technical 
Division advised the ASTM Commit- 
tee E on Burner Fuel Oils the urgent 
need for a test method for determina- 
tion of No. 2 fuel oil stability in stor- 
age and set limits, maximum. This proj- 
ect in the ASTM is underway. Such a 
control of storage stability is necessary, 
says the OHI, to meet their new objec- 
tive of “Once-A-Year” service for heat- 
ing oil accounts. A better No. 2 fuel 
oil will eliminate one cause of burner 
service Calls. 


Microscopic Examination 

Some of the railroads are using elec- 
tron microscope to aid them in the 
stability evaluation of distillate fuel 
oils and blends. The use of the electron 
microscope has caused some contro- 
versy and discussion relative to its ap- 
plication. This has been brought about 
because dispersion of particles is 
desired and large agglomerates sre be- 
lieved harmful, but no precise corre- 
lation between electron microscope re- 
sults and field experience exists. The 
same desirable item in conjunction 
with this instrument is a procedure for 
accelerating the aging of the fuel for 
checking the insoluble amount after 
aging, for predicting the storage sta- 
bility. 
Accelerated Stability Test 

Most of the major oil companies are 
using accelerated stability tests setting 
maximum limits of sediment throw 
out. These tests indicate potential in- 
soluble gum or sediment for such heat- 
ing oils. These tests are conducted by 
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placing about 600 gm of sediment free 
fuel oil into a clean one quart white 
glass bottle properly sealed and then 
stored in an agitated bath at 210 F for 
16 hours. The stability of the test fuel 
oil is reported in milligrams of insolu- 
ble sediment formed after 16 hours 
storage at 210 F. In other instances ac- 
celerated stability heat tests pass the 
aged oil through 400 mesh screens and 
reports the hours to plug, or store a 
gallon of oil at 212 F for 96 hours and 
reports the time of flow of fuel oil 
through a 100 mesh screen by gravity. 
Through their own respective tests the 
majors have a reasonably reliable con- 
trol test which has reduced greatly 
customer complaints and service calls 
due to freedom of filter, screens, and 
nozzle clogging deposits. 

The most ambitious program carried 
out is by the Navy-CRC Diesel Fuel 
Stability Cooperative Group. This 
group analyzed the original fuels and 
samples of the fuel after specified 
periods of storage in barges, drums, 
and bottles over periods of 12 to 18 
months in terminal and marine storage 
and {2 to 13 weeks in glass bottles 
Each of the 14 laboratories was re- 
quired to determine insoluble gum, 
soluble gum, and percent light trans- 
mission on each of the fuels before 
storage and at each interim sampling 
period, and to make any other test that 
the laboratory was equipped to make 
that would contribute to the value of 
the program. Seven fuels, straight run 
and catalytically cracked No. 2 type 
fuels from three major crude fields were 
selected. These base fuels were used to 
prepare 12 blends of fuels with the de- 
sired range of stability. Much could be 
written about these storage stability 
tests. It was felt that bottle storage at 
110 F for a period of 12 or 13 weeks 
was a rough equivalent of one year stor- 
age in the laboratory in vented drums 


Reproductibility Problem 

Reproducibility between laborator- 
ies leaves much to be desired. The latest 
report states that the laboratory sam- 
ples to date show some correlation has 
been noted on soluble gum but none 
on insoluble gum since the residue in 
the tanks comprises a large part of the 
insoluble gum generated by aging as 
well as metal and water contamination 
Progress is being made in evaluation of 
storage stability. It is only a question 
of time before a potential sediment test 
will be standardized and control limits 
developed for No. 2 fuel oils so that 
all cracked fuel or blends with straight 
run can be treated and/or additive cor 
rected so they are entirely suitable for 
domestic oil burners and diesel engines, 
regardless of the extent of their practi- 
cal storage period. 

C. M. Larson 
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won’t power today’s cars 


Your modern car is a high-precision machine—made possible by high-precision 
gasoline. Especially refined and formulated for high-compression engines, it is 
this gasoline that gives today’s car its smooth, knock-free power. 


Extremely important in the vast strides made in gasoline refining are the services 
furnished the petroleum industry by Universal. 


Development of increasingly effective processes and products for producing 
cleaner-burning, high octane gasoline . . . training of refinery personnel . . . 
comprehensive field and laboratory service to help the refiner achieve peak 
operating efficiency and product quality . . . these are among the 

services rendered by UOP to petroleum refiners the free world over. 


It is through services like these that today’s gasoline and today’s cars have 
reached their high standards of performance. 


UNIVERSAL 
OIL PRODUCTS 
compasy. 
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“BeW Tubing! Met My Needs Exactly!’”’ 


“As a design engineer in the petroleum processing field, I’m interested 
in getting components which best meet all service conditions 
involved and offer the least difficulty in fabrication.” 


In a heater such as this, pressures, temperatures, oxidation, 
corrosion, strength and tube size were factors the design 
engineer had to consider. Tubes of various sizes and three 
grades of steel were specified for the job. The tubes were 
produced under B&W’s rigid quality control procedures to 
meet anticipated service conditions and to provide ease of 
fabrication. 

Engineers find it pays to specify B&W Tubing. It is avail- 
able in such a broad range of grades, types and sizes in 
carbon, alloy and stainless steels that it can be matched to 
service and fabricating conditions. For information — call 
Mr. Tubes, your B&W sales representative, or write for 
bulletin TB-417. The Babcock & Wilcox Company, Tubular 
Products Division, Beaver Falls, Pa. TA-8019-PP4 


Seamless end welded tubular products, solid extrusions, seamless welding fittings and forged steel flanges —in carbon, alley and stainless steels and special metals. 
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Three oil industry presentations 
by DuPont win 
first-place awards for effectiveness 


“A Measure of Service Station Performance” 


“What Every Woman Should Know About Her Car” 


Three training presentations widely used in the petroleum industry 


have won first-place awards in the 1958 visual aids contest of the 


National Visual Presentation Association. 


Created as part of the Du Pont sales 
and service program for refiners and 
marketers, these prize-winning presen- 
tations topped all others in three of the 
six categories in the Graphics competi- 
tion. 

All three prize-winning programs are 
available to oil companies for dealer 
orientation, service station training, or 








good-will showings to groups of con 
sumers. 

“A Measure of Service Station Per 
formance” won first place in the “Em- 
ployee Training” category. 

It is a flannelboard presentation cre 
ated to simplify and explain the eco 
nomic factors which realistically meas 
ure the success of a dealer in terms of 


Oil helps make Christmas merrier for millions 


Many of oil’s chemical offspring will 
play a big part in making Christmas a 
happy occasion around the world this 
year. 

Nylon, for example, will find its way 
under millions of Christmas trees — as 
molded parts in Junior's train, in Dad's 
power tools, and in an infinite variety 
of garments from stretch socks to dolls’ 
clothes. 

“Dacron” polyester fiber, another 
product made partly from oil, will turn 


ADVERTISEMENT—Prepared for the Petroleum Chemicals Division of E. 1. duPont deNemours & Company (inc.) 


up in everything from shirts to slacks, 
loungewear to lingerie. 

And many, many more products de 
rived from oil will contribute to hap- 
piness at Christmas this year. 

These products are the results of con 
stant experimentation and_ research, 
with oil and its derivatives. At Du Pont 
chemistry helps turn oil into exciting 
new products. This spells an ever in- 
creasing demand for petroleum in the 
years to come. 





“Dollars and Sense” 


TOPS FOR TRAINING: Du Pont presentations for the oil industry which won first prizes in 1958 visual aids competition 


“per cent return on investment.” It can 
be given as a three-hour discussion 
program, or as two 14-hour sessions, o1 
iu Short form as a 30-minute lecture 
The longer versions include the use of 
a worksheet which helps each member 
of the audience to measure his own 
performance, 

“What Every Woman Should Knou 
About Her Car” took first-place honors 
in the “Public Relations — Education 
class. 

This “flackboard” (flannelboard and 
blackboard combined) _ presentation 
was created to increase greatly the 
public’s confidence in their service sta 
tion operators. It explains in simpk 
terms the mechanical features of the 
modern automobile, and tells how 
women can keep their cars operating 
dependably with the help of their 
dealers’ knowledge. It tells what must 
be attended to—why—and when, and 
convincingly shows that the cost of this 
regular maintenance is much 
than various types of insurance 
about 7/10¢ per mile 

“Dollars and Sense” is a fannelboard 
presentation which explains the ever) 
day problems of all businesses — larg 
and small. It won first prize in the 
“Employee Relations” category 
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FENTON RUSSELL, M.D., has, by 
his own admission, “not discovered 
anything and has invented nothing.” 

Yet as a member of DuPont's Medi- 
cal Division, Dr. Russell plays a role 
that is of importance to every refiner 
who uses tetraethyl lead. Travelling 
distances which would amaze the busy 
circuit-riding doctor of the past, he 
works closely with refinery manage- 
ments, physicians, supervisors and 
blenders to help them maintain the 
very finest health and hygiene pro- 
grams. 

Dr. Russell also participates in many 
of the Du Pont Training Programs con- 
ducted in refineries, to teach safe and 
xroper methods of unloading and 
blending tetraethyl lead. 

He joined the DuPont Company in 
1943 and participated in the wartime 
Manhattan Project at Hanford, Wash- 
ington. Later he moved to the Du Pont 
Medical Division to pursue his special 
interests, Legal Medicine and Toxi- 
cology. Dr. Russell received both his 
B.S. and M.D. degrees from the Uni- 
versity of Pittsburgh. 

His friends know that he “loves to 
make a speech” — which should lend 
encouragement to refiners who might 
want to use the services of Dr. Russell 
to augment their own safety training 
programs. 
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GASOLINE AND 
TBA CUSTOMERS 

in new Du Pont film 
often find themselves 
more comfortable 

in one station 

than in any other. 


“Know your customer” motion picture helps 
dealers use psychology in selling 


“Gee . . . he picked my station!” en- 
thuses the typical service station oper- 
ator, in DuPont's new full-color semi- 
animated strip-film. 

Then he learns why his customers 
choose him . . . what makes a customer 
tick. The information in this 10 minute 
presentation is based on the nation- 
wide survey of service station patrons 
which was conducted for DuPont by 
psychologists from National Analysts, 
Inc. 

In the survey—and in this screenplay 
— the real reasons for station selection 
are revealed. For example, the patron 
who drives past station after station 
across a city to go to his favorite 
dealer’s because it is “convenient” is 
actually motivated by his feeling that 
this particular dealer is really inter- 
ested in him and his car. 

And the woman who goes to a sta- 
tion “because it is convenient” often 
has an even deeper reason — in some 
service stations she is treated with pa- 
tience and helpfulness, not being made 
to feel uncomfortable in a_ strange 
man’s world of mechanical mysteries. 

This sound film, with its likeable 








First Place Awards 


Purpose of this visual aid is to help 
improve relationships between oil 
companies and ‘dedloen, by helping 
dealers to understand our free enter- 
prise system in the light of problems 
shared by business of all sizes, with 
some predictions about the future of 





the service station business. 

Kits for these presentations are avail- 
able, complete with detailed scripts. 
Any speaker can use them with a mini- 
mum of preparation. 

For further information about these 
—or the more than 30 other sales serv- 
ices we offer—write to Petroleum 
Chemicals Division of the DuPont 
Company. 





characters and sprightly action, carries 
its message simply, with force and 
good humor. It is ideal for dealer-ori- 
entation meetings, for which it is readi- 
ly available. Simply contact your 
Du Pont representative and he will ar- 
range showings for you. 


SALES OFFICES 


RAndolph 6-8630 
MAin 1-3422 


Chicago 3-8 So 
Cleveland 15—101 Prospect Ave. 


Houston 2— 
705 Bank of Commerce Bidg 


Los Angeles 17—612 So. Flower St 


New York 20— 
45 Rockefeller Plaza 


Philadelphia 2—3 Penn Center Plaza 
Pittsburgh 22-1 Gateway Center 
San Francisco 4—111 Sutter St. 
Seattle 3—4003 Aurora Ave MElrose 2-6977 
Tulsa 1—1811 So. Baltimore Ave LUther 5-5578 


in Canada—DuPont Company of Canada (1956) Lim- 
ited, Petroleum Chemicals, 85 Eglinton Ave. East, 
Toronto 12—Ontario HUdson 1-6461 


in Other Countries—Organic Chemicals Department, 
Export Division, 7447 Nemours Bidg., Wilmington 
98, Del., PRospect 4-2962. 


Michigan Ave 


CApitol 5-1151 
MAdison 4-1354 


COlumbus 5-2342 

LOcust 8-3531 
ATlantic 1-2933 
EXbrook 2-1934 





REG. U. 5. PAT. OFF 


Better Things for Better Living 
.-- through Chemistry 


Du Pont Tetraethyl Lead and other Petroleum Additives 


ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E. |. duPont deNemours & Company (Inc.) 


Printed in U. S. A. 








For your next project... avail yourself of 
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BETTER AIR CONDITIONING FOR EVERYBODY - EVERYWHERE 


CEN dal 4 


Carrier multi-level refrigeration 


saves *60,000 in installation costs! 


Problem: To provide propane refrigeration at four temperature 
levels—minus 35° F, minus 3° F, plus 28° F and plus 
64° F—in a southwestern natural gas extraction plant. 


Conventional solutions: (a) Install four separate com- 
pressors. (b) Install two compressors. (c) Install one 
compressor with no side loads. 


Carrier solution: Install a single Carrier Centrifugal Com- 
pressor with side loading. 


installation savings: Savings on the installed cost of the 
single Carrier Centrifugal, exclusive of drivers and their 
installation costs—in comparison with the conventional 
solutions (a) $60,000. (b) $28,000. (c) No installation 
savings, but note big horsepower savings below. 


Horsepower savings: Power savings resulting from use of 
the Carrier Centrifugal—in comparison with (a) none. 
(b) 1230 hp. (c) 3400 hp. 
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Now you can effect substantial savings in horsepower 
and installation costs by using a single Carrier Centrif- 
ugal Compressor for refrigeration in many processing 
applications. These multi-stage, heavy-duty compressors 
provide definite installation and operating advantages. 
For example. Side loading for split load requirements. 


Extreme flexibility of arrangement with coolers and con- 
densers. High lift or wide temperature range in two to 
nine stages. Variable inlet guide vanes for capacity 
control. Suitable for all types of drives. Versatile use 
with any high-pressure refrigerant. 


These big-tonnage compressors are built to the same 
high-quality standards that have earned Carrier the rep- 
utation for round-the-clock dependability in thousands 
of installations. Carrier specialists draw on experience 
unmatched in the field. For specific recommendations 
for your requirements, call the Carrier office nearest you. 
Or write Carrier Corporation, Syracuse 1, New York. 


Multi-stage, heavy-duty 
Carrier Centrifugal Com- 
pressors with broad appli- 
cation flexibility are avail- 
able in capacities up to 
thousands of tons, depend- 
ing on your requirements. 


In a natural gas extraction plant in the 
Southwest, one Carrier Centrifugal 
Compressor handling four gas streams 
with side loading accomplishes the same 
results as four separate compressors. 
Compared with the conventional instal- 
lation, savings on installed cost of 
the Carrier unit totaled about $60,000, 
exclusive of driver installation costs. 
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Simplest installation — orifice 
flange tap connections at standard 
spacing, are provided at both ends. 


Drain and vent holes at lowest and 
highest points on both sides. 


Purged cover protects transmitter 
from weather, dust, and fumes. 


No zero drift . . . positive overrange pro- flow measurement and control, these 
most punishing operating con- revolutionized many an industrial process. 
No wonder over 60,000 Foxboro Bulletin 13-11A shows how — and portrays 
p Cell Transmitters have been installed Oe ee ee center offers 
since they were introduced in 1948. Write The 
By introducing the modern concept of high 


FIRST in Flow Measurement and Control 





' in accuracy, stability and performance 











All-metal construction: body of 316 
stainless or rustproofed carbon 
steel. New seli-damping. stainless 
steel measuring element. 





Compounds 99.9 percent pure have been made... 


ZONE MELTING 


—New Purification Tool 


First used for metals, Bureau of Mines’ studies described here show 
that this process can be used to make ultra-pure petrochemicals 


John 5S. Ball R. V. Helm C. R. Ferrin 


Petroleum and Oil Shale Experiment Station, Bureau of Mines, 
U. S. Department of the Interior, Laramie, Wyoming 


ZONE MELTING, which was developed by Bell Telephone 
Laboratories for making ultra-pure metals, has possibilities 
in many other fields where a premium is placed on purity. 
One example is in the attainment of high-purity petrochem- 
icals and other organics. Zone melting or refining as an 
auxiliary purification process has the advantages of simpli- 
city, versatility, and efficiency. The nature of the impurity 
to be removed has little effect on the process, in most in- 
stances. 

The process, originally used for purification of alloys and 
metals,'~* has been used in the purification of organic sub- 
stances.*" Compounds of purity better than 99.9 percent 
have been produced in the Bureau of Mines laboratory at 
Laramie, Wyoming, using relatively simple apparatus. 

Zone melting is applicable to compounds that are crystal- 
line or that can be crystallized under the conditions used in 
the process, Little attention is required during operation so 
that repetitive operations to attain very high purification 
can be used without greatly increasing cost. Equipment and 
manpower costs for zone melting are lower than for most 
separation processes. 

Examples will be presented here describing successful 
purification of three nitrogen compounds. Two are high- 
boiling compounds whose purification by distillation would 
be difficult because of the high temperatures involved. The 
third, a liquid at room temperature, contains impurities that 
boil very close to the boiling point of the compound and 
would consequently be difficult to separate by distillation. 
Equipment, handling techniques, and operating variables 
are also discussed. 


How Zone Melting Works 

When a liquid freezes, the first crystals to form are the 
purest; the impurities are thus concentrated in the liquid. In 
zone melting, a liquid zone is moved through a column of 
solid, from one end to the other. This is done by melting the 
solid in the direction of movement and allowing the liquid to 
crystallize behind the zone (Fig. 1). This movement trans- 
ports the impurities to the bottom of the column. 

An essential requirement for this type of purification is 

This investigation was performed as part of the work of American 
Petroleum Institute Project 52, on Nitrogen Constituents of Petroleum, 


conducted by the Bureau of Mines in Laramie, Wyoming, and Bartles- 
ville, Oklahoma, and by the University of Kansas at Lawrence, Kansas. 
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that the compound exists in a crystalline form, or that it 
can be crystallized by cooling. Solids, such as glass or plas- 
tics, that do not have a definite crystalline form, cannot be 
purified by zone melting. 

Zone melting has been successfully used in the Laramie 
laboratory for purification of nitrogen compounds, as part 
of American Petroleum Institute Research Project 52, 
“Nitrogen Constituents of Petroleum.” One of the aims of 
the project is to prepare highly purified nitrogen compounds 
to be used for comparison standards. About 1.5 liters of 
each compound in purity greater than 99.9 mole percent is 
required. The equipment to be described has been designed 
for this particular purpose. 


Design and Operating Factors 

Some factors in designing the apparatus depend upon the 
compound to be purified. If it is a solid at room tempera- 
ture, ambient temperature can be that of the room; if it is 
a liquid, ambient temperature must be below its freezing 
point. If the compound adheres strongly to glass, a metal 


FIG. |. Zone melting purification unit. 
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column is necessary to prevent breakage. If the compound 
reacts with air, precautions must be taken such as vacuum 
operation. 

Consideration has been given to some of the variables in 
this method of purification, but an exhaustive study has not 
been made. Variables include size of tube, length and 
temperature of zone, speed of zone travel, number of passes, 
and ambient temperature. Effectiveness of each pass appears 
to depend upon the approach to equilibrium; consequently, 
the slower the zone travel, the better the purification. Addi- 
tional passes and larger diameter tubes improve the purifi- 
cation. 


Apparatus and Procedure 

The zone-melting apparatus shown in Fig. 2 is used with 
compounds having melting points above room temperature. 
Five tubes, either glass or stainless steel, up to three in. in 
diameter and 50 in. long, may be used at the same time. 
Tubes containing the compound to be purified are supported 
in an upright position and heaters are passed down the tubes 
at a controlled speed. Time for one pass may be varied from 
12 to 50 hr. A section of the solid in top of tube is melted, 
and this liquid zone is moved down the tube, allowing mater- 
ial to crystallize above the heaters. Successive downward 
passes of the heaters are made until desired purification is 
accomplished. 

Zone-melting equipment for purification of compounds 
that crystallize below room temperatures has been devel- 
oped. It consists of a dewar flask containing a refrigerant 
surrounding an air bath in which the zone-melting tube is 
supported in an upright position (Fig. 3). After the sample 
has crystallized, the heater is lowered down the tube, using 
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the drive mechanism of the regular zone melting apparatus 
and a system of pulleys. 

Before purification, a nitrogen compound is completely 
degassed and sealed under vacuum in the zone-melting 
tube. After purification, the tube is supported in an inverted 
position and sealed to a glass manifold system through the 
vacuum break-off tip. Attached to the manifold system are 
several smaller containers, either glass or stainless steel, into 
which the sample in the tube is to be transferred. The mani- 
fold system is evacuated and the vacuum break-off tip broken 
by an iron bar activated by a magnet. A section of solid at 
the bottom of the inverted tube is then melted and allowed 
to flow into one of the containers. After the desired amount 
is transferred to the container, the glass connection between 
the first container and the manifold is sealed. The first frac- 
tion removed is the purest and is labeled Fraction 1. This 
procedure is followed until all material in the zone-melting 
tube has been removed into several containers. 

Some compounds have high vapor pressures at their melt- 
ing points, and this may result in difficulties. For example, 
naphthalene has a vapor pressure of about 8 mm. of mer- 
cury at its melting point. As a result, a vapor space may 
separate the liquid and solid phases preventing estabiish- 
ment of equilibrium. The procedure for purification of this 
type of compounds is: First, heat the void space in the upper 
part of the tube to a temperature above the compound's 
melting point; then melt the top section of the solid, and 
finally freeze a thin plug of the compound at the top of the 
liquid before passing the heater down the tube. 


Operating Variables in Zone Melting 

Variables investigated were the number of heater passes, 
rate of heater travel and size of tubes. While results are re- 
ported on only one compound, they are typical of those 
found for quite a variety of substances. 

Fig. 4 shows the effect of 1, 5 and 14 passes over % by 
50-in. glass tubes containing 9-methylcarbazole. Each pass 
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FIG. 3. Low-temperature zone melting equipment. 
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was made in 12 hours. The compound in each of the three 
tubes was divided into four fractions of approximately the 
same volume and purity of each fraction determined. Com- 
parison of the first (top) fractions from three runs shows 
that the fraction subjected to the most passes is of highest 
purity. Fig. 4 also shows that impurities are moved down 
the column as more passes are made. 

Effect of the rate at which passes are made is shown in 
Fig. 5. Two zone melting runs of 14 passes each were made 
on 1% by 50-in. glass tubes containing 9-methylcarbazole. 
Time per pass for one tube was 12 hours and for the other, 
50 hours, It can be seen from the chart that the slower rate 
gave the most purification. However, more passes of shorter 
time might be as effective as the 50-hour passes and still re- 
quire less total time. 

Effect of tube size is shown in Fig. 6. Here two runs were 
made on 9-methylcarbazole under similar conditions except 
that tube diameters were different. One of the glass tubes was 
% in. diameter while the other was 14 in. diameter. Four- 
teen passes of 12 hours each were used. From the data in 
Fig. 6 the larger diameter tube appears to be more efficient. 


Results for Purifying Nitrogen Compounds 

Three exataples of purification accomplished by zone 
melting will be given. Indole, 3-methylpyridine and 9-methyl- 
carbazole were processed to purities higher than 99.9 mole 
percent. These purifications were accomplished using rather 
arbitrary conditions before any work was done on effect of 
changing operating variables. It appears that greater effi- 
ciency might have resulted from more passes at faster rates. 

Indole. This compound, which melts at 52 C and boils 
at 254 C was purified using 20 passes of 50 hours each over 
a stainless steel tube 2 in. in diam by 50 in. long. The origi- 
nal material was a fine-grained, brown, crystalline substance 
having a purity of 99.5 mole percent. Preliminary zone- 
melting studies in glass tubes resulted in formation of color- 
less transparent crystals several inches long. But, excessive 
breakage of glass tubes was experienced. 

This breakage was first attributed to expansion during 
melting, but later was found to be the result of adhesion of 
the solid to the glass. Glass tubes were thus discarded in 
favor of stainless steel tubes. Results of purification are indi- 
cated in Fig. 7, showing that half the material was recovered 
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FIG. 4. Effect of the number of zone passes in purification 
of 9-methylcarbazole. 
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of 9-methylcarbazole. 
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FIG. 6. Effect of tube size in zone purification of 9-methylcarbazole. 


at purities greater than 99.9 mole percent. 
3-Methylpyridine. The starting material for zone melting 
purification had been distilled in a Stedman column (65 
theoretical plates) and was 98.5 mole percent pure. As the 
freezing point of 3-methylpyridine is —i8 C, a low-tempera- 
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FIG. 8. Zone melting apparatus containing four stainless steel tubes 
and one glass tube. Co-author C. R. Ferrin is 
adjusting one of the tubes. 
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FIG. 7. Zone purification of indole. 


ture zone-melting apparatus was used. After 8 zone passes 
of 12 hours each in a glass tube 1 by 50 in., the top 10 per- 
cent of the 3-methylpyridine had a purity of 99.9+ mole 
percent. Impurities in the starting material, as determined 
by infrared spectroscopy, were 4-methylpyridine and 2, 6- 
dimethylpyridine. These compounds boil very close to the 
144.1 C boiling point of 3-methylpyridine. Consequently, 
purification by distillation would require complex azeotropic 
and extractive procedures whereas purification by zone melt 
ing is relatively simple. 

9-Methylcarbazole. The commercial material had a purity 
of 99.7 mole percent. Purification was accomplished by 14 
passes of 50 hours duration each in a 2 by 50-in. stainless 
steel tube. As shown in Fig. 5 and 6, this purifies half the 
material to a purity higher than 99.9 mole percent. This 
compound melts at 89 C and boils with decomposition at 
approximately 310 C. It is thus impossible to purify it by 
ordinary distillation. Even vacuum distallation requires such 
a high temperature as to be impractical for efficient frac- 
tionation. 


Evaluation of Zone Melting 

Zone melting as an auxiliary purification process has ad- 
vantages of simplicity, versatility, and efficiency. The nature 
of the impurity to be removed has little effect on the process 
in most instances. 

Mechanically, the operation of zone melting can be ac- 
complished in several ways. Movement of a heater along the 
tube has been described in the foregoing article. Other 
designs may move the tube through a heater, or by chang- 
ing taps on a resistance winding extending the length of the 
tube, move the heated zone along a stationary tube. 

Investigations now proceeding in various development 
laboratories indicate that zone melting or Zone refining will 
soon be a tool for industrial use on organic compounds 
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MOTOR mix 


TYPICAL TRAINING SESSION conducted by Ron W. Beecher, Du Pont's Central Region Operations Coordinator 
using scale-model biending plant to show safety procedures in unloading and weighing TEL from tank car 


Du Pont offers on-the-job training program 
for economical handling of tetraethyl lead 


Du Pont helps refiners train new person- 
nel in handling tetraethy! lead safely, 
economically and efficiently. The course 
proves of value also as a refresher for ex- 
perienced personnel. DuPont takes the 
“classroom"’ right to the refinery and 
teaches the fine points, as well as the fun- 
damentals, of tetraethy! lead blending. 


Dramatic Visual Aids 

A scale-model blending plant, turnover 
charts, and cutaway valves, eductor and 
flex hose are among the training tools 
used. They graphically show employees 
the why as well as the how of following 
prescribed procedures. 

The course is presented in two parts: 
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the theory, or classroom, sessions—in 
which are presented the reasons behind 
various techniques. Here visual aids are 
used. Then come the practice, or on-the- 
job, sessions. During these, personnel go 
through the actual step-by-step unloading 
and blending of TEL, with running com- 
mentary by the Du Pont instructor. 


If you are interested in this serv'ce, get 
in touch with your DuPont representa- 
tive. He can make all arrangements for 
presenting a training program at your 
plant. 

E. I. pUPONT DE NEMOURS «@ Co. 
(INc.), Petroleum Chemicals Division, 
Wilmington 98, Delaware. 
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> John E. Wood IM, former general manager of the chemical 
products department of Esso Standard Oil Company, has been 
named president of Enjay Company, Inc. New y vice — 
dents are Karl J. Nelson, Harold J. Rose, and A. Donald 


> C. E. Wharton of Tulsa, who retired last July from his a. 
tion of vice president in charge of manufacturing for Warren 
Petroleum Corporation, has opened his own office as consulting 
engineer at 201 Enterprise Building, Tulsa. He will specialize in 
management and personnel problems, as well as act in an ad- 
visory Capacity in construction and operating problems pertain- 
ing primarily to the natural gasoline industry. 


> David P. Martin has been appointed chief engineer at the East 
Chicago, Indiana, refinery of Cities Service Oil Company. He 
succeeds Walter V. Kaun, who retired in November. 

Cities Service Oil Company's new assisiant superintendent of 
gasoline plant operations for District 1 is Charlies E. Powell of 
Pampa, Texas. Kd B, Lord, superintendent of the West Seminole 
plant in Gaines County, Texas, will succeed Powell as superin- 
tendent of the Pampa plant. Ben W. Mongomery, superintendent 
of the East Chico plant in Wise County, Texas, is being trans- 
ferred to West Seminole as plant superintendent. 


> In the research and development department of The Atlantic 
Refining Company, C. E. Headimgton has been named manager 
of tne basic research division and W. K. Griesinger named man- 
ager of the application research division. 

> Edwin F. Morello has been appointed group leader at the 
Whiting research laboratories of Standard Oil Company (In- 
diana). Also at Whiting research laboratories, Francis W. 
Porsche is now a senior project chemist, Bruce A. Ritzenthaler 
has been named a group leader. Richard A. Ahibeck, William C. 
Taylor Jr., Frederick &. Mueller, Wittiam M. Herring Jr., and 
Raph G. Zelmer have been appointed project chemical engi- 
neers. Don E. Kennedy is section leader in the research and 
development department at the Seymour, Indiana, laboratories. 


> Dr. John E. Kircher has been promoted to executive assistant 
to the senior vice president at Coniinental Oil Company's Hous- 
ton, Texas, offices. E. R. Baker succeeds Dr. Kircher as general 
manager of Conoco’s petrochemical department in Houston. 
Dr. M. L. Sharrah is now manager of the research and develop- 
ment deparument at Ponca City, Oklahoma, succeeding Baker. 
At Coniinental’s Ponca City offices, Dr. Warren L. Jensen has 
been promoted to director of petrochemical research. Warren 
- Woods succeeds Dr. Jensen as director of the petrochemical 
products research division. 
> Carl A. Setterstrom has joined Sun Oil Company’s research 
and development division to fill the newly-creaied position of 
assisiant director of commercial development. 
> Dr. A. V. Grosse, president of Temple University Research 
Insitute in Philadelpiia, Pennsylvania, has announced the ap- 
pointment of Dr, W. F. Faragher as assisiant to the president. 
> Ellis M. Frost Jr. of Amarillo, Texas, who retired last year 
from the Bureau of Mines, received the Department of the In- 
terior’s Distinguished Service Award and Gold Medal for his 
“important concributions to the technology of helium production 
ana use dating from 1926.” 
> W. R. Sorenson has been appointed superintendent of the 
chemicals division at [he Texas Company's Port Arthur, Texas, 
works. He succeeds M, F. Granville, now general manager of 


Texaco’s petrochemical department in New York. Howard Wil- | 


son takes Sorenson's piace as assisiant superintendent at Texaco's 


Eagle Point works in Westville, New Jersey. W. K. Savage Jr. | 


has been transferred to New York from Port Arthur to replace 
Wilson as assistant supervisor of the refining depariment’s 
process and production division. 

> Lee N. Haugen, formerly vice president and general manager 
of Cit-Con Oil Corporation, has been elected vice president, 


general ‘manager, and member of the board of directors of 


Cities Service Kesearch & Development Company. Haugen suc- 
ceeds Walter W. Scheumann, who died October 5 
> F. E. Rosenstiehl of The Texas Company was elected presi- 
dent of the National Lubricating Grease Institute at the Insti- 
tute’s 26th annual meeting in Chicago October 27-29. Other 
officers elected are H. A. Mayor Jr. of Southwest Grease and 
Oil, vice president; Dr. J. V. Starr of Esso Standard Oil, secre- 
tary; and A. J. Daniel of battenfeld Grease and Oil, treasurer. 
Elected to the NLGI board of directors: S. C. M. Ambler of 
British American Oil as Mayor, T. W. Binford of D-A Lub- 
ricants, E. W. Campbell of Gulf Oil, R. Cubicciotti of L. Sonne- 
born Sons, A. G. Griswold of Cities Service, F. R. Hart of 
Standard Oil (California), C. L. Johnson of Jesco Lubricants, 
W. A. Magie Il of Magie Brothers Oil, A. S. Randak of Sinclair 
Refining, and T. F. Shaffer of Shell Oil. 
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' A sleeve, raised 
ond lowered 
“within @ non 
magnetic tube, 
attracts or 
releases an Alnico 
magnet attached to | 
@ mercury switch 
Basically, this is 
Mognetrol 


MAGNETROL 


The World's Most Dependable 


LIQUID LEVEL CONTROL 


Because of the utter simplicity of Magnetrol’s magnetic 
operating principle, standard models can be easily 
adapted to meet any special requirements for pressure, 


temperature or corrosive liquids . . . and usually at 
little extra cost. This Magnetrol versatility has solved 
all kinds of tough level control problems. .. and given 
our engineers wide application experience that can be 
invaluable to you. 


Magnetrol is so simple that failure is all but impossible! 
Using only permanent, unfailing magnetic force for its 
operation, there's nothing to wear out... no dia- 
phragms or bellows to stiffen and rupture... no 
electrodes to short or corrode ... no packing to bind 
or leak. Magnetrol is practically maintenance-free! 
Magnetrol units are available for controlling level 
changes from .0025-in. to 150-ft. ... with multi-stage 
switching when desired. Send coupon for full details. 


MAGNETROL, Inc. 


MAGNETROL, 
send me catalog data and full information on 


Send Coupon 
For Full Details 


Inc., 2121 $. Marshall Bivd., Chicago 23, Illinois 
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Which one is the right pump for 


(1 |Who has the most complete line? 


ae : It’s a fact that Ingersoll-Rand makes the most complete 
The efficiency of your entire process line of centrifugal pumps available from any single 


source. Often I-R is the only supplier who can quote on 


can depend on the selection of all the centrifugal pumps needed for a new processing 


plant. For that reason you benefit in two ways: The I-R 


the right pr ocess pumps ...0or engineer will be completely unbiased in helping you 


- select the right pumps, and you get the advantages of 
even ona single pump. undivided responsibility for all your pump requirements. 


Here are five questions you [> What if I need a “special” pump? 
should ask yourself about pump Despite the unequalled completeness of the I-R line (a 


manufacturers... know the answers few of the hundreds of types and sizes are sketched 


f | above), there are occasions when a standard pump won't 
ect do the job properly. Here's where Ingersoll-Rand’s long 
be ore you se your next pump. experience pays off. If the right pump doesn’t exist, I-R 
will build it! This is another reason why you're always 

sure to get the right pump for the job from I-R. 


There’s no substitute for 








COMPRESSORS PUMPS + DIESEL ENGINES + AIR B ELECTRIC TOOLS + TURBO BLOWERS + CONDENSERS 
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your process? 


(3 |How about operating cost? 


There aren't any secrets about pump efficiency . . . all 
you have to do is look at the performance curves. But 
long-term efficiency is something else! And Ingersoll- 
Rand pumps have built their reputation on long-term 
efficiency and ease of maintenance. For example, ex- 
amine the running clearances on any I-R pump... they're 
realistic and can be maintained over years of constant 
full-capacity service without frequent replacement of 


wearing parts. [5 | And how about engineering services ? 


| 

Without obligation on your part, I-R ‘ Galists 

=~ will evaluate your process requiremen con- 

(4 |How about parts interchangeability ? structive suggestions on pump selectio El m prints 

and performance curves will be provg D you 

The record speaks for itself. . . you can inspect and com- with mechanical and hydraulic design flanu- 

pare charts which spell out the degree of interchange- facturing that is coordinated with y ements 

ability of parts in each class of I-R pumps. I-R works means that you get delivery when ye And 

constantly to standardize parts and thereby reduce your Field Erection Service is always av ssure 
spare parts inventory. proper installation . . . on time. 


experience in engineered products 


Ingersoll-Rand 


11 Broadway, New York 4, N. Y. 
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For Complete Information on Items Described Here, Use Enclosed Reply Card. 


Sheet Packing Line 


A new and complete line of sheet pack- 
ings is now available. Further informa- 
tion is available from Crane Packing 
Company. 

Circle number (41) on reply card. 


Horizontal Pump 


New submersible line booster pump is 
designed to operate in a horizontal posi- 


ake mie 
~ 
’ “fe, ee Sie 


tion within the pipeline itself. New pump 
eliminates need for pump houses and is 
available in sizes for 8 to 24-in. pipe. 
Layne & Bowler Pump Company. 
Circle number (42) on reply card. 


Magnetic Pointer Flowmeter 


A new line of flowmeters for high- 
pressure ranges use magnetically coupled 
pointers. Instruments are designed for 
operation in pressure range of 60 to 2000 
psi. Meters for scale ranges up to 10 cfm 
and 20 gpm are available for direct in- 
stallation into piping. Seico Instruments 
Division of Eclipse, 

Circle number (43) on reply card. 


Operations Digital Recorder 


New digital device for production op- 
erations recording and data handling has 
been announced. The number of units 
produced during any preselected time in- 
terval may be readily interpreted visually 
from the tape record the recorder pro- 
duces. The tape can also be used with 
automatic data processing machines. A 
cumulative production total is also pre- 
sented. Fischer & Porter Company. 


Circle number (44) on reply card 


Dialysis System for 
Acid Separation 


New — equipment separates acids 
and other chemicals from solution. Using 
acid-resistant membranes, the system 
recovery acids for re-use in processing 
that were heretofore discharged to waste 
Graver Water Conditioning Co. 


Circle number (45) on reply card 


Measure High-Pressure Fluids 


New rotameters are designed to meas- 
ure flow of hazardous and high-pressure 
fluids at temperatures up to 400 F. Infor- 
mation available on sizes, dimensions, 
capacities, sizing instructions from Schutte 
and Koerting Company. 

Circle number (46) on reply card. 
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Data Gathering and Reduction 


New pulse code data gathering and re- 
duction system will measure and log the 
variables associated with the storage and 
transportation of liquids, by using stand- 
ard sub-assemblies to form the complete 
system. It will handle such variables as 
liquid level, temperature, pressure, posi- 
tive displacement meter readings, and 
other variables as required. The Vapor 
Recovery Systems Company. 

Circle number (47) on reply card. 


New Design Compressors 


New adjustable stator blade variation 
for axial compressor range extension has 
been announced. This new design allows 
the capacity range of the compressor to 
be varied while the machine is in opera- 
tion. Allis-Chalmers Manufacturing Com- 
pany. 

Circle number (48) on reply card. 


Solvent Resistant Grease 


A new grease highly resistant to most 
fluids and solvents is said to be imper- 
vious to the washing action of a wide 
range of petroleum, coal tar, and chlor- 
inated liquids. Pennsylvania Refining 
Company. 

Circle number (49) on reply card 


Portable Planimeter 


New portable strip chart planimeter is 
specially designed for integrating rec- 
ords produced on 4-in. wide Fischer & 
Porter recorders. Both linear and square 
root totalization are available on same 
machine. Planimeter is accurate to + 1 
percent of full scale. 30-day chart roll is 
totalized without resetting the counter 
Fischer & Porter Company. 

Circle number (50) on reply card 


Finned Tubes 

Finned tubes, which can increase heat 
transfer surface up to 10 times the bare 
tube area, now range in height from %4 


in. to 1% in. for new 6 in. LPS. size. 
Smallest tube — a pencil-size 3/16 in. is 
illustrated. The Griscom-Russell Com- 
pany. 

Circle number (51) on reply card. 
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PVC Expansion Joint 


New corrosion-resistant rigid poly- 
vinyl chloride (PVC) expansion joint 


has a maximum traverse of 4 in. It re- 
mains fully guided even when completely 
extended. Walworth Company. 


Circle number (52) on reply card. 


Electronic Thermometer 


New thermometer based on thermis- 
tors and designed specifically for indus- 
trial use is now available. The entire sys- 
tem was developed by a West German 
and has found wide acceptance in Europe. 
The small portable instrument measures 
temperatures between —60 and +845 F. 
Accuracy is + 1 percent scale range and 
readability is 0.5 deg or better. Atkins 
Technical, Inc. 


Circle number (53) on reply card. 


New Trace Oxygen Analyzer 


New accurate and sensitive analyzer is 
available in single or multiple ranges from 
0 to 10 ppm to O to I percent oxygen. 
Instrument gives linear response over en- 
tire range. Accuracy is + 2 percent at 
full scale for normal operations and + 1 
percent for short periods. Built-in cali- 
brator cell permits the analyzer to be 
calibrated while onstream. Analytic Sys- 
tems Company. 

Circle number (54) on reply card. 


Automatic Titrator 


Automatic titrator, originally used for 
biomedical purposes, is now diversified 
for industrial research and routine proc- 
essing. Instrument uses an amperometric 
end-point to obtain automatic shut-off 
at pre-set increment of indicator current. 
Can be used for all titration procedures, 
including oxidation-reduction, precipita- 
tion, acid-base, or compleximetric. Lab- 
oratory Glass & Instruments Corp. 


Circle number (55) on reply card. 
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Heat Exchanger Design 


New catalog describes complete line of 
heat exchangers, pressure vessels, and 
special process and power equipment 
which are designed, engineered, and 
manufactured for the process and power 
industries. Southwestern Engineering 
Company. hee 

Circle number (64) on reply card 


Flowrator Meter Spec Sheet 


Variable-area armored flowrator meter 
with metal tube and non-indicating elec- 
tronic transmission for high-pressure ap- 
plications up to 30,000 psi is described 
in new technica! bulletin. Fischer & Porter 
Company. 

Circle number (65) on reply card. 


Pipe Selection Manual 


This 16-page manual gives detailed in- 
formation for selection and application 
of complete line of polyvinyl chloride 
pipe, tubing, and fittings. Carlon Products 
Corporation. 


Circle number (66) on reply card. 


Cryogenics Services Described 


Low temperature processing, a key 
process tool, is a specialized science. This 
brochure describes applications of 
cryogenics and research and develop- 
ment services offered by Air Products, Inc. 


Circle number (67) on reply card. 


Organic Compound Catalog 


New catalog of fatty acids and alipha- 
tic organic compounds lists products 
previously unavailable on a commercial 
scale, revised svecifications, and recently- 
developed application suggestions. Cor- 
rosion inhibitors, petroleum products ad- 
ditives are included. Armour and Com- 
pany, Chemical Division. 


Circle number (68) on reply card. 


Glycol Technical Manual 


A 40-page bulletin reviews completely 
physical and chemical properties and 
uses of ethylene glycol, diethylene glycol, 
triethylene glycol, and tetraethylene gly- 
col. Jefferson Chemical Company. 


Circle number (69) on reply card 


Corrosion-Proof Pipe 
and Fittings 


New 4-page bulletin covers chemically 
inert, corrosion proof Teflon-lined pipe 
and fittings. Resistoflex Corporation. 


Circle number (70) on reply card. 
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Acid Resistant Lab Equipment 


New 20-page catalog lists polyethylene 
and nylon laboratory and industrial prod- 
ucts which are not affected by concen- 
trated acids, oxidizing agents, hydroxides, 
and polar liquids. General Scientific 
Equipment Company. 

Circle number (71) on reply card. 


Deaerating Heater Described 


A 6-page bulletin contains informa- 
tion, including specifications and dia- 
grams, about SSC Deaerating Heater. 
Unit is designed specifically for smaller 
plants for reduction of corrosion and pit- 
ting in boiler tubes, condensate return 
lines and accessories. Graver Water Con- 
ditioning Company. 

Circle number (72) on reply card 


Centrifugal Pump Bulletin 


Single stage double suction centrifugal 
pumps with horizontally split cases are 
described in new 16-page bulletin. In- 
cluded are specifications, general descrip- 
tions, sectional views, construction de- 
tails, mechanical and dimensional data. 
Goulds Pumps, Inc. 

Circle number (73) on reply card 


New Plastic Piping Material 


New 3-page engineering data bulletin 
deals with new plastic piping material 
which is offered in four pressure ratings. 
Southwestern Plastic Pipe Company. 

Circle number (74) on reply card 


IBM Computer 
Program Library 


Extensive library of computer programs 
to aid small oil refineries in the use of 
the IBM 650 computer for engineering 
purposes is now available. Most of the 10 
programs contained in the package were 
developed by refinery engineers. Also 
available is brochure, “Proven Engineer- 
ing Programs for Petroleum Refineries.” 
International Business Machines Corp. 


Circle number (75) onreply card 


New Illuminated Indicator 


Pressure, draft, differential, and level 
are directly measured, indicated, and 
transmitted by a new multi-pointer gage 
unit. This 2-indicator unit is also fur- 
nished as a pneumatic receiver. Any num- 
ber may be mounted on the same panel 
for multiple indications. Seven-inch indi- 
cating scales are available in red, green, 
blue, yellow, orange, and white. Bailey 
Meter Company. 

Circle number (76) on reply card 


PIPE LEAK REPAIR 
— QUICK, FINAL! 


ANY PRESSURE ANY TEMPERATURE 


SKINNER-SEAL EMERGENCY PIPE CLAMP 
for pinhole or corrosion leaks. 


SKINNER-SEAL PIPE LINE CLAMP for 
long splits and bad corrosion leaks. 


in stock — all supply stores 


M.B. SKINNER COMPANY 


SOUTH BEND 21, INDIANA, U.S.A 








SEALING 
COMPOUNDS 


Heat and vibration- 
proof, non-solvent, 
will not shrink, crack 
or crumble. Makes all 
assemblies leak-proof 
and pressure-tight. 
Prevents rust, cor- 


rosion, joint seizure. BLENDS 


LIQUID WRENCH * 


The super-penetrating 
rust solvent 


LOOSENS 


rusted bolts, nuts, 
screws, ‘frozen’ ports 
Liquid Wrench works 
fast ...yet is absolutely 
safe for all metals and 
alloys. 


At Industrial, Automotive, 
Hardware, Plumbing Jobbers 
RADIATOR SPECIALTY CO. 


St a a “ 


FOR FURTHER INFORMATION ON 
AOVERTISED PRODUCTS. SEE READER SERVICE CARI 





For a VARIETY 
of SIZES 


in ALUMINUM 
CHLORIDE 


make yours 
SOLVAY 


You get a choice of screen sizes to 
fit your needs — plus uniformity, 
quality, purity, dependability, 
service—when you specify SOLVAY 
Aluminum Chloride. 

Write for literature, prices, spe- 
cific information. 


SOLVAY PROCESS 
DIVISION 
61 Broadway, New York 6, N.Y 
Branch Sales Offices: Boston + Charlotte * Chicago 
Cincinnati * Cleveland * Detroit * Houston 


New Orleans *¢ New York ¢ Philadelphia 
Pittsburgh + St. Louis * Syracuse 
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New Literature 


Chemical Industry Brochure 


A 40-page booklet, in full color, ex- 
plains how National Distillers and Chem- 
ical Corporation invested in chemicals and 
grew in less than a decade to a pg | 
position in the chemical industry. U. S. 
Industrial Chemicals Company, division 
of National Distillers and Chemical Cor- 
poration. 

Circle number (56) on reply card. 


78-Page Systems Catalog 

Systems to hold, power, and control 
cables and instrument piping are illus- 
trated and fully described in new catalog. 
Diagrams, installation information, and 
load charts are included. P-W Industries, 
Inc. 

Circle number (57) on reply card. 


Petroleum Product Analysis 


Improved method of determining acids 
and basic nitrogen compounds in petrol- 
eum products is described in paper now 
available. Included are use of titration 
with color indicators and use of nona- 
queous titrations with visual indicators 
for oils too dark to be readily titrated by 
existing color indicator methods. L. Son- 
neborn Sons, Inc. 

Circle number (58) on reply card. 





| Single Stage Centrifugals 


New bulletin describes single stage cen- 
trifugal compressors for petrochemical 
and refinery applications! Two types are 
presented: One for low-pressure air serv- 
ice and one for gas applications plus high- 
pressure air. Capacities range from 1200 
to 80,000 cu ft per min. Input horse- 
powers vary from 10 to 2500 brake hp. 
Clark Brothers Co. 

Circle number (59) on reply card. 


Gas Chromatography 
Data Sheet 


Techniques for increasing quantitative 
accuracy in gas chromatography are de- 
scribed in detail in new data sheet. Ad- 
vantages of the peak or integrated area 
measurement and peak height measure- 
ment methods are given. Several typical 
analyses show how each method is used. 
Beckman/Scientific and Process Instru- 
ments Division. 


Circle number (60) on reply card. 
Nitric Acid Brochure 


Design and construction of nitric acid 
plants that assure low capital investment 
and low operating costs are described in 
new brochure. Operating details, flow dia- 
grams, and information on engineering of 
plants to specific industrial requirements 
are included. Girdler Construction Divi- 
sion of Chemetron Corporation. 


Circle number (61) on reply card. 


Compiete Instruments Catalog 


A 52-page catalog and price list on 
process instruments includes indicators, 
transmitters, recorders and controllers. 
Instruments are available for quick ship- 
ment. Fischer & Porter Company. 


Circle number (62) on reply card. 


Control Valve Booklet 


Illustrated 12-page bulletin gives de- 
tails on construction and operating char- 
acteristics of complete line of control 
valves and optional accessories. Complete 
specifications and valve sizing data are 
included. Conoflow Corporation. 

Circle number (63) on reply card 


Quoth Sir Galva-Knight: 
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“CORROSION 


is a real dragon, 
that eateth up 


PROFITS!” 


... And Nowery J. Smith Company hot-dip 
galvanizing is real corrosion protection for 

Gulf Coast industry! Any ferrous metal 

item, from a bolt to a beam, can be 

given an economical, long-lasting 

armor-plating of zinc in the Nowery 

J. Smith Company’s hot-dip vats... 

the largest in the Southwest, operated by 

the South’s largest commercial hot-dip galvanizers! 


Nowery ¥- Smith oe 


COMPANY 
Commercial Galvanizing * Pickling * Oiling 
Sandblasting * Prime Coating, and/or Painting 


8000 Hempstead Hwy., P. O. Box 7398, UNderwood 9-1425, Houston 8, Texas 


Metallizing * 
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_ me Pgoeline 
Bngine ey 


Oil..Gas 
Products 
Pipelining 


32 DURIRON ANODES protect 11,000 feet 


of steel water line without backfill 


The Problem: 


The Installation: 


The Performance: 


Action: 


An isolated section of 11,000 feet of steel water line 
needed cathodic protection. Tests showed current re- 
quirements to be 40 amps., but replacement of adjacent 
wood stave lines called for extra capacity. Ground was 
a peat bog with water table standing at 6 inches below 
surface, making backfill methods impossible. 


32 Duriron Anodes (2” x 60”) were installed without 
backfill, by digging through the dry surface and then 
pushing anodes down until the tops were 3 feet below 
surface. Anodes were installed 20 feet apart, in two rows, 
with a calculated resistance of one ohm, based on previous 
experience with similar installations. While conventional 
backfill columns would have reduced the number of 
anodes necessary, the use of bare anodes constituted 
a major saving in cost. 





\ 4 


TEEL PIPE LINE \ 
rr, 
EEE Peal 7 


RECT 











The anode bed is discharging 60 amps. at a terminal 
voltage of 59 volts. The entire line section is under protec- 
tion, the minimum potential being 1.18 volts. This affords 
ample margin to handle prospective additions to the line. 
Agreement between actual and calculated anode resist- 
ance is quite close. 


For further information on this particular installation 
or for technical assistance on other Duriron impressed 
current anode installations, write: 


THE DURIRON COMPANY, INC./ DAYTON, OHIO 





New Accuracy in 


Unique Foxboro System 

profiles interface in advance — 
helps reduce product contamination 
at switch-over 


Now your a negpe dispatchers can accurately 
chart the shape of an interface in advance — 
pinpoint their switch-over of product runs! 

The Foxboro Pipeline Interface Detection 
System is based on the fact that even slight 
differences in grades of petroleum products 
have measurably different dielectric con- 
stants. Sensitive capacity Dynalog* Recorders 
measure this difference, both at the pipeline 
delivery station, and at a point one or two 
miles upstream. Foxboro Teletax* Telemeter- 
ing brings the two measurements together on 
a single chart at the delivery station. 

From the shape of the upstream record, the 
dispatcher selects the best cut point well 
before the interface arrives, and sets index at 
this point. When station interface record 
matches index, switch-over is made. 

Foxboro Interface Detection eliminates sam- 
pling and guesswork — holds product con- 
tamination and loss to a new minimum. 
Systems in use today include both dual- 
measurement and single-measurement sys- 
tems. Ask your nearby Foxboro Field Engineer 
about them, or write for Bulletin 20-11. The 
Foxboro Company, 3812 Norfolk St., Foxboro, 
Massachusetts. 

*Reg. U.S. Pat. Off. 


FOXBORO 


REG. U.S. PAT. OFF. 


INTERFACE DETECTION 
SYSTEMS 





Foxboro Capacity Dynalog* 
Recorder, located upstream 
from receiving station, records 
dielectric c tant of pipeli 
product — telemeters it ahead 
to delivery point. 








2-pen Capacity Dynalog 
Recorder, at delivery station. 
One pen records dielectric in- 
terface measurement teleme- 
tered from upstream station. 
Second pen records measure- 
ment at delivery station. From 
upstream record, dispatcher 
selects best cut point, and 
aligns index with this point 
on chart. When second pen 
matches index, switch-over 
takes place, either automati- 
cally or manually. 


FOR “URTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERV 


THE PIPELINE ENGINEER, December, 1958 





Transistorized Power Supply 
@: both receiver and 


25-watt transmitter 


Long Life Transistors Replace the Vibrator. . . 
Reduce Maintenance and “Down-Time” 


Already famous for the lowest maintenance and operating costs in the 2-way 
mobile radio field, Motorola mobile radio is an even better investment now—with 
the T-POWER unit. The vibrator is gone! ... replaced by rugged long-life tran- 
sistors. Gone, too, is the problem of frequent vibrator replacement. Here is a 
mobile radio with an all-electronic power supply. 


New Mounting Flexibility with Plug-In Control Head 
. . - Same Basic Unit can be Used for Front or Trunk Mounting 


With the T-POWER radio, you are no longer restricted to one type of mounting. 
Install the complete radio, with drawer unit and plug-in control head, for under- 
dash mounting. For rear mounting the same basic drawer unit can be installed in 
the trunk and connected by cable to a dash-mounted control head. And—the same 
basic drawer unit can be interchanged with the equivalent Motorola Twin-V trunk 
mount radio models operated from a 12-volt negative ground source. 


T-POWER radio is another example of Motorola’s continuing leadership in the 
practical application of transistors in mobile radio. Other tested and proved 
transistorizec products include the Dynamic Microphone and Power Voice Speaker. 


Get all the facts.— Write now for literature with complete information. 


MOTOROLA Communications & Electronics, Inc. + 4501 Augusta Blvd., Chicago 51, Illinois - A Subsidiary of Motorola Inc. 


THE PIPELINE ENGINEER, December, 1958 FOR FURTHER INFORMATION ON 


ADVERTISED PRODUCTS. SEE READER SERV E ARL 





OPEN TYPE 


From the world’s 


most experienced 


producers of 


ENGINE GENERATOR 
SETS 














1500 Watts 
s S Steven: ides th ‘ l 
t O 1 0 0 0 K l lo WwW a t t ~ esi i are coahapeaae ; cae sales 


sets. Combination Oil Field Utility Units, Rig 
Lighting Plants, A.C. Units, D.C. Units, heat 
exchanger cooled, radiator cooled, portable or 
stationary, explosion proof, standard type or 
custom built for any need. 

Select the kind of power you prefer—Diesel, 
Natural Gas or LPG. Call, write or wire today 
for complete information on your engine gener- 
ator set requirements. 


STEWART & STEVENSON SERVICES, INC. 


Moin Office and Plant: 4516 Harrisburg Bivd., 
Phone CApitol 5-5341 Houston 11, Texas 


Export: Room 1405, 74 Trinity Place, New York, N. Y. 


THE WORLD'S LARGEST DISTRIBUTOR OF DIESEL ENGINES 


HEAT EXCHANGER TYPE 





Reliable, unattended 
microwave operation for pipeline 
communications and control ! 


n2. =. 


Philco CLR-9 microwave delivers out- 
standing system reliability, economy of 
installation and operation, simplified 
equipment maintenance for dependable 
pipeline communications. With 240 voice 
channel baseband capacity—for tele- 
phone, telemetering and remote control 
—and capability for handling high-speed 
computer data transmission—Philco 
microwave fills both immediate and long 
range requirements of modern pipeliners 


Philco’s new CLR-9 microwave equip- 
ment provides high channel density, 
duplex communications with integrated 
standby facilities for maximum system 
reliability. It is designed for quick instal 
lation in standard relay racks... and 
engineered with built-in metering and 
test facilities plus plug-in chassis for 
easy field maintenance 


Performance reliability is sharply in- 
creased in the new CLR-9 by the use of 
tubeless power supplies—new semicon- 
ductor rectifiers replace tubes. The use 
ot printed wiring panels increases circuit 


stability—and complete plug-in chassis 
may be quickly removed by maintenance 
personnel (permits efficient, centralized 
depot maintenance). Klystrons in the 
new CLR-9 are cooled by convection . 
the use of compact heat sinks eliminates 
the need for bulky blowers 


PLUS PHILCO’S TURNKEY SERVICES 


Philco's complete turnkey service in- 
cludes—site surveys by competent survey 
engineers experienced in field techniques; 
system planning by Philco’s systems engi- 
neers who design your complete com- 
munications system; installation of your 
microwave system by Philco field engi- 
neers— including erecuon of towers and 
shelters; and, Philco field engineers are 
available for field service—periodic inspec- 
tion and preventive maintenance—to 
maintain the highest standards of 
system performance 


For reliable, unattended pipeline com- 
munications and control specity 
Philco microwave 


At Philco, opportunities are unlimited in electronic and mechanical 


research and engineering * Look ahead and you ll choose Philco, 





The CLR-9 terminal 
consists of wave-guide 
assemblies, master con- 
trol, tubeless power 
supplies and plug-in 
chassis for IF assembly, 
besebond drop, modu- 








NEW PHILCO CLR-9 MICROWAVE STATION 


Rugged printed wiring ponels 
increase circuit stability and simplify 
maintenance. 


Heat sinks cool the 
Klystrons by con- 
vection—geor 
drive assembly 
permits precise 
Klystron tuning. 


Heavy-duty, tubeless 
power supplies increase 
reliability by employing 
semiconductor rectifiers 
—assures moximum reli- 
ability and minimum 
maintenorce. 


| 











Government & Industrial Division 
4718 Wissahickon Ave., Philadelphia 44, Pa. 


In Canada: Philco Corporation of Canada Limited, Don Mills, Ontario 


HILC 
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Even when it's being in- 
stalled, an APCO Fin-Pak 
heat exchanger starts to 
save you money. That's 
because less than 500 
man-hours are necessary 
to complete the job (for a 


5,000 hp gas turbine). Then 
the Fin-Pak proceeds to 
cut fuel expense as much 
as 32%°. Maintenance is 
nil. It even saves space— 
400 cubic feet in one in- 
stallation insteac of 1,050 





cubic feet for a tubular 
regenerator. If these facts 
suggest finding out more, 


get this new booklet from: 
Air Preheater Corp., 60 E. 


42nd Street, New York, N.Y. 


, a 6-1 pressure ratio, and a 
designed effectiveness of 75%. 
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PIPELINE DEVELOPMENTS x *k * 


Roundup of Planned and Proposed Construction 





The following tables list the company, mileage, pipe size, and location of proposed 
pipeline projects —- crude, products, and natural gas — reported to The Pipeline 
Engineer. Company addresses are given when known. 


CRUDE LINES 


Name of Company Miles Size Location 


Act Oils 450 . Line from Peace River area in British Columbia, thru Pine Pass to Prince 
Toronto, Ontario, Canada George, westward to Bella Coola terminus on Pacific Coast 

Arabian American Oil Co. 164 Loops and extensions 
Dhahran, Saudi Arabia 

Assam Oil Co. 600 Upper Assam to Barauni 
London, England 

Bituminous Oil Pipeline Ltd. 2 McMurray to Edmonton, Canada 
Calgary, Alberta, Canada 

Burmahk Oil Co. Ltd. 2 Barauni ¢ 
Glasgow, Scotland 

Cape Pipe Line Co. 
Philadelphia, Pennsylvania 

C.R.E.P.S., Societe Nationale de Recherche et 

d'Exploitetion des Petroles en Algerie and Cie. 

Francaise des Petroles des Algerie 
Paris, France 

Elburz Oil Co. 

Great Northern Railway Co. 
St. Paul, Minnesota 

Independent Pipe Line Co. 
Calgary, Alberta, Canada 

International Oil Pipeline Corp. } ternational boundary near Nortt 
New York, N. Y ntinuation of Mid-C 

Iraq Petroleum Co. rox, 606 in. rkuk field to Iskenderun, Turkey 
London, England 

Jayhawk Pipe Line Corp. seder lines to Interstate field, Mort 
Wichita, Kansas Prairie field, Haskell County 

Mid-Continent Pipelines Ltd. 600 monton, Alberta, to U.S. b 
Edmonton, Alberta, Canada 

Royal Dutch-Shell 700 m the Mediterranean throug} 
The Haque, Netherlands Germany, Netherlands, and Belg 

South European Pipeline Co. (Standard of New 930 larseilles, France, to Hamburg 

Jersey, Caltex, and numerous European companies) 

Union of Soviet Socialist Republics 2000 eld via the Ukraine 
Moscow, Russia 

West Coast Pipeline Co. 960 nk, Texas, to Norwalk, Califorr 
Dallas, Texas 

Yacimientog Petroliferos Fiscales euquen Province to Bahia Blanca 
Buenos Airet, Argentina Mendoza to San Lorenz 


Cae. 
CT LINES 


Alaske-Yukon Pipe Lines Inc. Valdez to Tok Junction, Alaska 
Ant horage, Alaska 

American Pipe Line Co. 3 Beaumont, Texas, to Newark 
New York, New York 

Argentine Government (YPF) : Lujan de Cuyo refinery to Mer 
Buenos Aires, Argentina 

Hydrocarbons Pipeline, Ltd. Edmonton, Alberta, to Fort W 
Winnipeg, Manitoba, Canada 

M. K. & T. and New York Central Railroads 0 Houston-Kansas City-St. | 

York, with branches to Chicago and 

Northwest Pipeline Corp. . Four Corners to Salt Lake City, Utat 
Salt Lake City, Utah 

Texas Eastern Transmission Corp. 8 Lebanon, Ohio, to Todhur 
Shreveport, Louisiana Tyler to Carthage, Texas 

Union Oil Company of California Shale oil plant, Rifle, Colorad 
Los Angeles, California 


ph 
Tt. 
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GAS 


LINES 





Miles Size 


Name of Company 


Alberta Gas Trunk Line Ltd. 
Calgary, Alberta, Canada 


111.4 
5? 
20 

Alberta & Southern Transmission Co. 1390 

(Pacific Gas & Electric) 

San Francisco, California 
Arkansas Industrial Pipeline Corp. 
(Subsidiary Arkansas Louisiana Gas Company) 
Shreveport, Louisiana 

Arkansas Louisiana Gas Co. 
Shreveport, Louisiana 


Colorado Interstate Gas Co. 
Colorado Springs, Colorado 

Consumers Power Co. 
Jackson, Michigan 

Cuban Gas Transmission Co. 
(Edwin Pauley) Los Angeles, California 

Edison Securities Company 
Los Angeles, California 

El Paso Natural Gas Co. 
El Paso, Texas 

Gulf Resources Inc. 
New York, N. Y. 

Humble Oil and Refining Co. 
Houston, Texas 

Iron Ranges Natural Gas Co. 
St. Paul, Minnesota 


Midwestern Gas Transmission Co 
Houston, Texas 


Northern Illinois Gas Co, 
Aurora, | 


Northern Natural Gas Co. 


Omaha, Nebraska 


Offshore Gathering Co. 
Houston, Texas 


Oklahoma-Missouri Gas Transmission Co. 


Oklahoma City. Oklahoma 


Pacific Lighting Gas Supply Co. 
San Francisco, California 
Petroleos Mexicanos (Pamex) 
Mexico City, Mexico 
Southern California Gas Co. and 
Southern Counties Gas Co. 
Los Angeles, California 
Southern Natural Gas Co. 
Birmingham, Alabama 
Sui Gas Transmission Company 
Multan, Punjab, India 
Tennessee Gas Transmission Co. 
Houston, Texas 


Texas Gas Transmission Corp. 
© Kentucky 


Owensborc 


Texas Illinois Natural Gas Pipeline Co. 
Chicaao, nois 
Transcontinental Gas Pipe Line Corp. 


Houston, Texa 


Transwestern Pipeline Co. 
Houston, Texas 


Trunkline Gas Co. 


Houston, Texas 


Yacimientos Petroliferos Fiscales 
Buenos Aires, Ar 


jentina 
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Location 
Cessford to Nevis 
Nevis to Rimbey 
Duchess lateral 


line, Central Alberta, Canada, t 


High pressure ga 
California 


Perla, Hot Springs County, to Helena, Arkansas 


Main and gathering lines Louisiana-Texas Gulf Coast 
Aetna field, near Clarksville, to Perla, Arkansas 
Four-Way station, Texas Panhandle, to Denver, Colorado 
Rock Springs, Wyoming, to Provo, Utah 
Woodbury to Laingsburg Junction 
Michigan-Indiana border to Plymouth, M 


Mexico to Cuba 


chigan 


Sen Joaquin Valley to Los Angeles 

Salt Lake City, Utah, to California-Nevada border southwest of Las Veges 

Loops from Plains, Texas, to California border 

Lines and gathering system from Lopena (Zapata County, Texas) area t 
point in La Salle County, Texas 

Southwest Texas [King Ranch) to connection with Clear Lake-Port Arthur 
line 

Mesabi Iron Range to northern Minnesota 

Noyes 
serve 


Main line from U. S.-Canadian border near Emerson, Manitoba 
Minnesota, to Portland, Tennessee. Laterals off main line t 
communities in Minnesota, North Dakota, and Wisconsin 


Des Plaines ¢ East Dubuque 


Additions to system, mostly loops 
Savanna Creek to Pincher Creek, Canada 
Pincher Creek to Montana border 
Gulf of Mexico from Sabine Pass to M 


New system extending from Bradley, Oklahoma, district to Rolla and 


Webster Groves, Missouri 


Needles to Newberry 


Reynosa to Monterrey 


Jose Colomo field, Taba to Mex 


lvanpah Lake to Placentia, California 


Loops and gatherir 
Multan to Lyalipur 


Offshore Louisiane 

Offshore Louisiane 

Loops near Alexandria and Bastr 
Mississipp 

Loops near Hardinsburg and 
Loops near Henderson 


Lawrenceville, lilinois 


Kentu 


Loops to 


system 


Laterals in Texas and 


Mainline from Roswell, New Mexico, to Topock, Arizona 
T laterals from West Texas and T Dklahoma Panhar 


two exas 
converging at Roswell 


jie goa 
New meia lee pe, catherine 
Comodoro R s field to Buer 


vadav 





You’re never stuck with a GROVE VALVE 


Here’s the valve you set and forget. Grove’s exclusive 
Seal-O-Rings wipe out the need for valve lubrication. 
You’re never stuck with valve failure because of forgotten 
lubricant or depleted sealing compound. The load of 
lubrication is gone forever. Specify Grove Seal-O-Ring 
Gate Valves. Under pressure the tightest seal in the line. 


GROVE VALVE & REGULATOR COMPANY 


*629 Hollis Street, CAKLAND 8, California 


HOUSTON 23—3517 Polk Avenue + LOS ANGELES 6—2559 W. Olympic Bivd. 
ODESSA + TULSA + DENVER + CHICAGO + NEW YORK 
FARMINGTON, N. M. © LAFAYETTE, LA. © HARVEY, LA. © In Western Canada: GROVE VALVE LTD. EDMONTON 
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Asbestos, the ageless mineral fiber, comes from the 
ground. As used in J-M Asbestos Wraps, its fibers 
are always “‘at home” in the ground 


LIKE WRAPPING YOUR PIPE ENAMELS IN §S 


(Left) Plasticized enome! without J-M 
Asbestos Wrap did not stand up in 
soil stress tests. Coating had been 
applied to 18” sections of 4” O.D. 
pipe buried in bentonite clay which 
was then subjected to a series of 
wetting-downs and dryings. 

(Right) Plasticized enamel! with J-M 
Asbestos Wrap shows the full effec- 
tiveness of shielding action provided. 
Sample was in excellent condition 
after 28 wetting-drying cycles. 
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Johns-Manville As- 
bestos Wraps are avail- 

able in 3 types for field 
application or mill wrapping. 


INE! 


...J-M Asbestos Wraps 


for tough, lasting protection 


Obviously, pure stone can’t be fabricated 
into sheet or roll form for pipeline enamel 
protection. But you can get the closest 
thing to it—J-M Asbestos Wrap, made of a 
lasting mineral fiber that’s completely at 
home underground and uniquely condi- 
tioned by nature not to rot or decay. 

In addition to being ageless, asbestos 
fibers are unusually strong and tough. As 
used in J-M Wraps, the fibers are felted, 
then impregnated with either coal tar or 
asphalt saturant to form, virtually, a flexible 
covering of stone. These “‘stone-like”’ quali- 
ties provide the durable shielding needed to 


protect enamels from earth loads, soil move- 
ment, other forces which weaken coatings 
and permit pipe corrosion to set in. 
Extensive research and field tests con- 
ducted by a leading firm of consulting 
engineers have demonstrated these long- 
lasting protective values of J-M Wraps: 
“Asbestos Wraps offer the most effective 
single protection against damage— prolong 
the working life of pipeline enamels.” 
Pipeline engineers are invited to write for 
their own copy of this report PP-34A, a 
3-Point Study of Pipeline Coatings and 
Wrappers, at no cost or obligation 


Johns-Manville, Box 14, New York 16, N. Y. In Canada, Port Credit, Ontario 


JOHNS-MANVILLE 3) 


FOR FURTHER INFORMATION ON D ] 1 
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1930 XXH Enamel 








Comparative spectra of modern Bitumasiic 
XXH Enamel and old enamel removed from 
underground line after 27 years of service. 








—— 





Here’s dramatic proof 
of modern coal-tar 
enamel’s long-lasting 
corrosion protection 


Natural Gas Pipeline Company of America recently 
relocated a portion of its line near Truro, lowa which 
had been in continuous service for 27 years. Inspection 
of the pipe disclosed that it had been completely pro- 
tected against corrosion by its Bitumastic XXH Enamel 
protective coating. In fact, the pipe—under minimum 
cathodic protection for only 2 of its 27-year life—was in 
such excellent condition that the firm planned to re-use 
this entire portion of the line. 


A section of this old pipeline and its coating was 
brought to the Verona Research Laboratories of Kop- 
pers for testing and analysis. The 27-year-old enamel 
was subjected to standard ASTM tests for melting point, 
penetration, ash content and other physical character- 
istics. All the test results showed that the enamel had 
not been affected by its underground service and that 
it is identical to material being supplied today. 





Finally, the infra-red absorption spectra shown above 
were obtained: note the close parallel between the old 
and new Bitumastic enamels throughout the spectrum. 
This similarity indicates that present-day Bitumastic 
enamel will give the same protection against corrosion 
underground as did the old enamel. Modern coal-tar 
enamel can be expected to exceed the 27-year record of 
the old coating, since today's application and inspection 
techniques are far better than those used in the °30s. 


This proof-of-protection confirms again the superior 
waterproofing ability of coal-tar enamel that makes it 
the best investment for permanent protection of your 
pipeline. For further information, write or call Koppers 
Company, Inc., Tar Products Division, Pittsburgh 19, 
Pa. District Offices: Chicago, Los Angeles, New York, 
Boston, and Woodward ( Birmingham), Ala. In Canada: 
Koppers Products Ltd., Toronto. 





BITUMASTIC 


REG. U.S. PAT. OFF, 


COATINGS AND ENAMELS 


FOR FURTHER INFORMATION ON 


ADVERTISED PRODUCTS, SEE READER SERVICE CARD 
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ellogg Sets New Standards 
of Reliability in Microwave 


Backed by the world-wide technical, manufacturing, installation 


and operating experience of ITT 


Microwave was p.oneered by ITT in 1931 with the 
Channel crossing from Calais to Dover. Today Kellogg 
Microwave is achieving new levels of reliability: 
99.998%, far superior to wire line systems! Operat- 
ing in dozens of installations throughout the world, 
Kellogg's complete communications package includes: 
@ Microwave — operating in the 2,000 and 10,000 
megacycles bands. 

© Terminating Equipment—for automating functions, 
including teletype, telemetering, remote control, data 
transmission. 

Part of the Kellogg 10-C Microwave System is the 
new 10-C-2 “Microplex”: a 23 or 45 channel PTM 
multiplexing equipment. It features printed circuits, 
miniaturized components, minimum maintenance, and 
occupies only three-and-one-half feet of rack space. 
All demodulators are semi-passive—only one tube 
per channel; modulators are passive—no tubes. The 
23 channels use 41 tubes with an input of 180 watts 
—a 5:1 reduction in power consumption. 

MICROPLEX may also be packaged in one seven- 
foot rack to provide 45 channels; or 23 channels with 
two-wire termination and tone signaling. Signal cross- 
talk is 62 db and signal-to-noise (F1A) is 70 db for 23 
channels. 

Our engineering staff is always at your service— 
ready to discuss your communications problems. Write 
for complete details. " 

Kellogg Switchboard and Supply Company, 
6650 S. Cicero Avenue, Chicago 38, Illinois. 
Communications Division of International 
Telephone and Telegraph Corporation. 


Kellogg Offices and Warehouses: 


New MICROPLEX provides 23 plug-in chan- 
nel units in 3/2 feet of space —a 4: 1 size reduction 


Each modulator and demodulator channel unit 
features printed circuitry. 


CALIFORNIA 

23 Broderick Road 
Burlingame, Calif 

OXford 7-5780 

TWX SAN MATEO CAL 06 
GEORGIA 

1594 Southland Circle, N.W. 
Atlanta 18, Georgia 
SYcamore 4-2441 

TWX AT 351 

ILLINOIS 

4600 So. Tripp Ave. 
Chicago 32, Illinois 
CLiffside 4-4300 

TWX CG 32%6 

KANSAS 

7th & Sunshine Road 
Kansas City 15, Kansas 
MAyfair 1-4418 

TWX KC KAN 1055 


MINNESOTA 

6100 Excelsior Blvd 
Minneapolis 16, Minn. 
West 9-6715 

TWX MP 1195 

NEW JERSEY 

165 Prospect Street 
Passaic, New Jersey 
PRescott 9-3610 

TWX PAS 1067 

OnIO 

1555 West Fourth Street 
Mansfield, Ohio 

1 Afayette 46511 

TWX MANS 0 132 
TEXAS 

1515 Turtle Creek Bivd. 
Dallas 7, Texas 
Riverside 7-519) 

TWX DL 02 


EXPORT — 165 Prospect Street, Passaic, New Jersey 
PRescott 9-3610, TWX PAS 1067 





AeEtLoce 


CHICAGO, ILLINOIS 
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CP Trenchdrils and CP Compressors team up on 
the Trans-Canada Pipe Line project. It's rough, 
rugged country, running 40% to 50% rock. 


PIPELINE 
TWINS... 


Use the dependable CP “Power 
Vane” 600 Rotary Compres- 
sor with the hard slugging 
GTD-400 Trenchdril for a 
ditching team that can’t be 
topped—or stopped! CP “Power 


Vane” Rotary Compressors 
also available in capacities of 
125, 210, 365, and 900 cfm. 
Get details. Call your nearby 
CP Distributor. Or write 
directly to Chicago Pneumatic 


S © Tool Company, 8 East 44th 
Ch 1c ago Pneum atic Street, New York 17, N. Y. 
PNEUMATIC TOOLS + AIR COMPRESSORS + ELECTRIC TOOLS + DIESEL ENGINES * ROCK DRILLS + HYDRAULIC TOOLS > VACUUM PUMPS + AVIATION ACCESSORIES 


THE PIPELINE ENGINEER, December, 1958 FOR FURTHER INFORMATION ON D-15 


ADVERTISED PRODUCTS. SEE READER SERVICE CAR 








BETHLEHEM 
LINE PIPE 


now produced to 42 in. 





it’s Bethlehem Steel Line Pipe for many reasons: 
for top quality in materials and manufacture; for top uni 
formity in size, surface, and wall; for top performance in 
every type of installation. 

At our Steelton, Pa., plant we have new facilities for cold- 
expanding electric fusion-weld pipe to 42 in. OD. And on 
our new mill at Sparrows Point, Md., we produce electric 
resistance-weld pipe from 5% in. to 16 in. OD in lengths 
to 60 ft. 

For top economy in pipe line construction and operation, 
you can rely on Bethlehem Steel Line Pipe. Let our nearest 


sales office quote on your requirements. 








SIZES WALL THICKNESSES | 


(in., OD) (in.) LENGTHS SPECIFICATIONS 


HYDRAULICALLY EXPANDED 22 and 24 Ya to .438 incl. AP! SLX, Grades X42, 
ELECTRIC FUSION-WELD 26 through 36 Ya to % incl. 40-ft G1 X46, X52 & X56 
(submerged arc) 36 through 42 Ye to % incl. 


ELECTRIC RESISTANCE-WELD 5 (nom) to 16 API | to 60-ft AP! 5L, Grades A&B 
APi SLX, Grades X42 & X46 


CONTINUOUS BUTT-WELD % to 4 (nom) API SRL 24 to 26-ff | AP! SL 
DRL to 50-ft 


COMPRESSOR STATION PIPE in diameters, thicknesses, and lengths as required. 


1) Expanded after two 20-ft lengths are joined with girth weld. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast Steel Corporation. Export Distributor, Bethlehem Steel Export Corporation | 


gETHLEHE 


BETHLEHEM STEEL 





FOR COMPLETE SATISFACTION AND SAFETY 


Explosion-proof electrical equipment is more important 
today than ever before. Manufacturers of material han- 
dling equipment are adding explosion-proof switches 
and connectors to be used in hazardous areas. And, an 
ever increasing number of industrial plants are almost 
entirely equipped with explosion-proot electrical equip- 
ment. Appleton’s full line of explosion-proof electrical 
equipment is the result of extensive laboratory develop- 
ment and field tests, with your individual safety require- 
ments in mind. Proven acceptance and use by leading 
a the world over is your assurance that 
APPLETON is... 


TODAY, MORE THAN EVER... 


The Standard for Better Wiring ° 


Outlet Also Manufacturers of 
Boxes 3 


ADVERTISED PRODUCTS, SEE READER SERVICE CARO THE PIPELINE ENGINE.~ December, 1958 

















The turbine at the Great Lakes Pipe Line Company station at Tulsa 


Changes in ambient temperature and elevation have a considerable 


Great Lakes first to use 








effect on turbine output, the horsepower lowering approximately 4 
is rated at 1150 hp at 80 F ambient temperature and at sea level. poont for each 1000 ft rise in elevation and approximately 5 percent 
‘° 


r each 10-deg rise in temperature. 


P 616. 


Gas Turbine 


Harold Hoyt 

Chief Mechanical Engineer 
Great Lakes Pipe Line Company 
Kansas City, Missouri 


MORE THAN A HUNDRED YEARS 
before the time of Christ a man named 
Hero stepped back in his little Alexan- 


dria workshop to view his handiwork.° 


He had just made the first gas turbine. 
Hero's idea didn’t catch on too quickly, 
however, because despite a develop- 
mental period of 2000 years, it has only 
been in the last three decades that the 
gas turbine has achieved commercial 
significance. 

Within this period the gas turbine 
principle has been applied to such an 
extent to aircraft that jet planes rapidly 
are replacing the piston-type. Practical 
applications of gas turbines have been 
made in electric power plants, locomo- 
tives, gas compressors, ships, automo- 
biles, and oil pipelines in foreign coun- 
tries. 

Now Great Lakes Pipe Line Com- 
pany’s gas turbine at its Tulsa pumping 
station—the first turbine installation on 


a products pipeline anywhere—may be 
proving the engine practical as a prime 
mover for products pipelines as well. 

It has been about nine months since 
the unit was put into operation, power- 
ing a single-stage double-suction pump 
(designed especially for this installa- 
tion) on a 34-mile 12-in. line from 
Tulsa to Barnsdall, Oklahoma. It is 
still too early for the full verdict to be 
in, but with most of the bugs believed 
ironed out, the turbine is running well 
and management seems pleased with it 
so far. The unit has pumped as much 
as 4200 bbl per hr. 

Gas turbines, of course, have been 
used for a number of years by natural 
gas pipelines. They are ideal for that 
service, which requires large prime 
movers and has available a clean, eco- 
nomical fuel. Most of the turbines built 
in this country have ranged in size from 
3000 to 20,000 hp with those of from 
5000 to 7000 hp being quite common. 

Products pipeline requirements, on 
the other hand, rarely have exceeded 
2000 hp, with 1000 hp being a more 
common need. So, until the recent de- 
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After nine-month test period, which saw several problems 
solved, turbine is running well and apparently is a success 


velopment of the 1150-hp turbine—the 
size Great Lakes has — gas turbines 
weren't practical for product pipeline 
use. 


Three Basic Components 
to Turbine 

All turbines consist of three basic 
components: An aif compressor, a 
combustion chamber and a turbine. 
Basically, output is gained when air is 
drawn in and compressed, heated in 
the combustion chamber by burning a 
suitable fuel, and the resulting gases 
allowed to expand through a fan or 
turbine. 

Since a products pipeline operation 
requires that the prime mover be op- 
erated at varying loads and speeds, the 
Great Lakes turbine is a two-shaft ma- 
chine. The first turbine drives the com- 
pressor and the second turbine develops 
the usable power. 

In the Great Lakes machine, a 1|3- 
stage compressor draws in 22 lb of air 
per sec (or 18,000 cu ft a min at sea 
level pressure, an amount that would 
fill a room 45 by 50 by 8 ft). This air 
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This pump was specially designed for the Great Lakes turbine. A single-stage, double-suction 
unit, it has @ capacity of more than 4000 bbi per hr and develops 2000 ft of head. The pump 
proper measures only 48 in. long and 30 in. high, and the impeller is 12-3/16 in. in diameter. 


is forced into the combustion chamber, 
where it is burned with natural gas, 
raising its temperature to approxi- 
mately 1400 F and causing it to ex- 
pand enormously. This expanding air 
and gas flows first through the high- 
pressure turbine, which drives the com- 
pressor, and next through the low-pres- 
sure turbine, which utilizes the energy 
remaining in the hot gases to drive the 
output shaft. 


Startup Sequence 

It takes two minutes from the time 
the turbine is started to reach its full 
load. The startup sequence, manually 
controlled, runs like this: 

(1) The auxiliary lube oil pump is 
started. 

(2) A battery starts the compressor 
and its turbine rotating. 

(3) The compressor speed is built 
up and the unit is cleared of any resi- 
due gas accumulating during the shut- 
down period. 

(4) A spark plug, similar to that 
used in an auto, ignites the gas pilot 
jet which in turn ignites the main jet 
stream. 

(5) The compressor speed is built 
up to about 4500 rpm by which time 
the main fuel supply is in the combus- 
tion chamber and the compressor tur- 
bine becomes self supporting. Careful 
manipulation of the fuel supply is es- 
sential until the run position is reached. 

(6) Control becomes automatic. 

The compressor and its turbine can 
turn at 11,500 rpm and the power tur- 
bine has a 6400 rpm maximum. It has 
a high degree of flexibility in speed 
range and may be operated at a rate as 
low as 3200 rpm. 

Although the unit is rated at 1150 
hp, it has actually developed 1500 hp 
during cold weather. As the outside air 
temperature declines, the horsepower 
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increases, the increase amounting to 
about 5 percent for each 10 degrees 
drop in temperature. Of course, the 
converse also is true: When the tem- 
perature rises, the horsepower is de- 
creased. The altitude also plays a part. 
For every 1000 ft above sea level, the 
horsepower drops approximately 4 per- 
cent. 

This temperature factor works out 
very well for products pipeline com- 
panies since the heaviest demands 
usually exist in the fall and winter be- 
cause of heating oil shipments. Thus, 
the gas turbine can develop maximum 
output during the time that maximum 
output is required. 


Advantages and Disadvantages 

Besides flexibility, the gas turbine has 
several other advantages for products 
pipeliners: It is light weight, the total 
unit including pump weighing approxi- 
mately seven tons, about a third as 
much as an 810-hp diesel. The turbine’s 
components are readily accessible and 
wearing parts are few. The unit is air 
cooled, so no cooling water is required. 
Noise is somewhat less than in a com- 
parable diesel unit. The turbine can 
easily be adapted to automatic opera- 
tion, 

There are disadvantages, too, and, as 
you would expect, the first operation of 
a turbine on the Great Lakes system 
uncovered several bugs. 

The major and most obvious dis- 
advantage is the low thermal efficiency 
rating of a turbine of the 1000 hp class, 
about 16 percent, compared to about 
34 percent for a comparable diesel. 
The cost of getting 1000 hp, using nat- 
ural gas as a fuel, has been about $3 
per hr for the turbine compared with 
$2 per hr for a diesel engine with dual 
fuel burning equipment. 

Since the air-gas mixture in the tur- 


bine reaches 1400 F and the exhaust 
temperature still is about 850 F, the 
cooling out time is long. It is sometimes 
necessary to keep the auxiliary lube oil 
pump running for eight hours after 
shutdown. 

The duct work required is large and 
bulky, and the air filtering equipment 
needed is sizable and costly. Extensive 
air filtering is required because of the 
dust in the air, which, if not filtered out, 
can get on the compressor blading, 
drastically reducing efficiency. 

In fact, the compressor blading must 
be kept almost white-glove clean. The 
Great Lakes turbine failed to develop 
full power a few months ago because of 
a light deposit on the blades, Now a 
regular weekly washing schedule, 
which consists of kerosine being in- 
jected into the inlet air stream to the 
compressor, has alleviated that prob- 
lem. 

Incidentally, ARAMCO, the crude 
oil pipeline in Arabia that uses similar 
turbines, is said not to have this prob- 
lem even though its air filtering system 
is not as extensive as Great Lakes. 
There the sand in the air serves as a 
cleansing agent and blade washing is 
not required. Compressor blades show 
more wear, however. 


These Problems Were Solved 

Other troubles also plagued Great 
Lakes for a time. Originally the base 
structure developed objectionable res- 
onant vibrations at high speed. This 
was corrected by stiffening the base 
with concrete. 

The critical speed of the shaft and 
coupling assembly between the pump 
and turbine turned out initially to be 
5400 rpm, which was close to the op- 
erating range. A new shaft and cou- 
pling assembly was installed and the 
critical speed now is about 8400 rpm. 

One of the most important changes 
made was one in design whereby prac- 
tice start-ups could be made instead of 
the unit being connected only to the 
main line. Great Lakes operators natu- 
rally had no turbine experience, and it 
was found a training program for start- 
ups was necessary. If the machine is 
started too fast, say in 20 seconds or 
so, the turbine will get too hot. If more 
than a minute elapses before the gas 
is activated, the start-up battery will 
become discharged. 

Such problems, of course, are ex- 
pected in any new, untried venture. 
Great Lakes believes that most of the 
bugs now have been ironed out and that 
its experience with gas turbines has 
been and will continue to be extremely 
valuable, With the promise of higher 
efficiency gas turbines soon, the future 
of these continuous power flow engines 
appears bright for products pipelining. 

keke 
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Console in station office at 
Lambertville, from which Lin- 
den station can be controlled. 
Leonard England, station chief, 
demonstrates the operation. 
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For first time... 








Large Reciprocating Compressors 


are Operated Remotely 


Texas Eastern constructs 
Linden, New Jersey, to ha 


Frank H. Love 


Editor 


TEXAS EASTERN Transmission Cor- 
poration has completed and will place 


in 


operation this winter a new type of 


compressor station. Remotely control- 
led, it will be the first instance of 
unattended operation of large-size re- 
ciprocating compressor engines in 
natural gas service. 


The operating company is looking 


upon this installation as the initiation 


of 


a whole new field of operational 


techniques for the industry. 


The station, which is situated at Lin- 


den, New Jersey, is the first of five such 
stations that will be built by the com- 
pany within the next year. 


Linden station has three 2050-hp 


reciprocating units at present, but pro- 
vision has been made for the addition 


of 


three more when the need arises. 


Only one attendant is assigned di- 


rectly to Linden. A small maintenance 
crew works out of the station but is not 
directly a part of its operating person- 
nel. 


This satellite station 


is controlled 


unattended station at 
ndle peak winter loads 


from Lambertville, New Jersey, about 
50 miles to the west. From that point 
an operator can start or stop Linden by 
the push of a button. 

Electronic equipment records the in- 
formation necessary for correct opera- 
tion of the station and transmits it 
instantaneously to Lambertville. The 
information is recorded on a control 
panel by means of various colored 
lights, meters, and gages, and tells the 
operator at Lambertville whether all 
conditions are favorable to starting the 
controlled units. It tells him even such 
minute details as to whether the air 
inside the station building is danger- 
ously contaminated with gas, or 
whether someone has entered the sta- 
tion as an unauthorized visitor. This, 
of course, in addition to knowledge that 
everything is in order mechanically for 
operation of the units. 

Control is over microwave or leased 
wireline, both of which are available. 
As this is its first remotely operated 
station, Texas Eastern is using both to 
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gain operating knowledge on the effi- 
ciency of each. 

The operator at Lambertville can 
control Linden from two points in his 
station: (1) The station office, or (2) 
the compressor building proper. The 
latter is the point from which the con- 
trol usually is activated. The control 
in the station office is used to correct 
certain kinds of trouble should they 
occur, For example, cylinder pockets 
cannot be controlled from the compres- 
sor station floor. 


Linden Station — Flexible 
and Reliable 
As Linden will be used for load 

peaking, and so operated only during 
winter heavy load periods, volumes of 
gas pumped fluctuate more than for 
any other station on the system. It was 
designed, therefore, with two objectives 
in mind: Reliability and flexibility. 

Automatic operation eliminates the 
factor of human error. An operator, 
for instance, might forget to close a 
certain valve when starting an engine 
Result? The engine either wouldn't run 
or wouldn't continue to run. This can't 
happen at Linden because the elec- 
tronic equipment follows a certain 
prescribed sequence to start and stop a 
compressor engine. If this sequence of 
events is interrupted in any instance the 
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Generaily, Linden station is controlled from the panel shown in foreground, which is situated in 
the compressor building of Lambertville station, rather than from the console in the station office. 


engine does not operate and the opera- 
tor is notified of where the difficulty 
lies by means of lights, meters, and 
gages on the control panel. 

An amazing array of electronic 
equipment is necessary in a station of 
this type. At Linden, main valves have 
gas-actuated operators equipped with 
limit switches. Gas pressure necessary 
to insure valve closure in case of line 
breaks is provided by a storage tank 
floating at line pressure. 

Unit suction, discharge, and recycle 
valves are opened and closed in proper 
sequence by means of solenoid valves, 
which control the pressure to the gas 
operators. These solenoid valves, in 
turn, are operated by the electrical se- 
quencing equipment. Pressurizing and 
vent valves are of the electric-open and 
spring-close type, and failure of elec- 
tric power results in their closure. 

Electric solenoid controls also regu- 
late engine starting air, jet air, pockets, 
cylinder valves, fuel gas, etc. Auto- 
matic valve operators adjust cooling 
water valves, oil valves, and hydraulic 
oil valves, Such functions as dumping 
scrubbers, filling engine lubricators, 
and making up engine lubricating oil 
are performed automatically, and auto- 
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matic motor-driven auxiliary lube oil 
pumps provide engine pre-lubrication. 

The engine ignition system is inde- 
pendent of a-c power and has auto- 
matic spark control. The engine 
governor can be controlled remotely 
and has provisions for warm-up, run- 
back after shutdown, load control, etc. 
Cylinder valves and pockets for load- 
ing the engine are remotely control- 
lable, and the fuel gas valve is operated 
automatically in conjunction with the 
governor. 

A separate water cooling system is 
provided for each engine. Hydraulic 
pumps, driven off the units, power fin- 
fan coolers. Their speed is regulated 
by a temperature-controlled bypass 
valve. Requirements for cooling lube 
oil and jacket water are so closely 
matched that one three-way mixing 
valve can control the temperature of 
water entering the engine and the 
amount of water going through the lube 
oil cooler. 

Detection devices on liquid levels, oil 
and gas pressures, oil, gas, and engine 
temperatures, etc., provide protection 
to the engine and station and indicate 
status of operation for control by the 
automatic sequence equipment. They 


also provide alarm, shutdown, lockout, 
or blowdown, as required. Specifically, 
these devices detect such conditions as 
crankcase explosion, engine overload, 
vibration, overspeed, high discharge gas 
pressure and temperature, engine rod 
and cyiinder temperatures. 

Detecting devices also are used to 
monitor valve positions, engine and sta- 
tion conditions, fire, explosive mixtures, 
unauthorized entry of personnel, and 
for many other purposes. Some of these 
methods are truly ingenious. A device 
detects the presence of combusted 
particles by the comparative ionization 
method, and so a fire is reported. Depo- 
sition of hydrocarbons on a heated 
element of another device raises the 
resistance of the element, which upsets 
a balanced bridge circuit to actuate a 
signal and inform of an explosive mix- 
ture. Illegal entry is detected by 
switches on each door, but authorized 
entry can be made without actuating an 
alarm by operating a bypass switch with 
a key. 


Control Console 

The control console at Lambertville 
at the present time has installed in it the 
station panel and three engine panels, 
with space provided for three additional 
engine panels. F. Vinton Long, chief 
of the communications section of Texas 
Eastern’s engineering department, de- 
scribes the operation of the console in 
this manner: 

“Console lamps are controlled by the 
position of the relays in the nearby re- 
lay cabinet. These relays in turn are 
positioned to either the red or green 
position in accordance with one of two 
tones received during the scanning 
cycle. The change of any condition be- 
ing monitored by the supervisory equip- 
ment of Linden station (station being 
controlled) initiates a scanning cycle 
consisting of a rotating switch in which 
the arm of the switch touches a series 
of contacts in sequence, one at a time. 
In this manner each of the alarms takes 
its turn in transmitting a red lamp or 
green lamp condition to Lambertville. 
During the time the wiping arm is on a 
particular contact, either a tone corres- 
ponding to the red lamp condition is 
transmitted to Lambertville or another 
tone that corresponds to the green lamp 
condition is transmitted, depending on 
whether the monitor relay in the super- 
visory equipment is energized. 

“During the time the scanner or dis- 
tributor at Linden is in a scanning 
cycle, a similar distributor at Lambert- 
ville is stepped from relay to relay in 
synchronization with the distributor at 
Linden. In this manner only two tones 
or two sub-channels are used to time- 
multiplex the transmission of alarms, 
permitting the position of more than 
90 alarms to be indicated over the com- 
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munication channel within the 18-sec- 
ond period of one scanning cycle.” 


Starting the Engine 

Before starting an engine the green 
lamp on the console shoul be lighted, 
of course, because this shows that the 
engine is in the stop position. The 
amber light also should be lighted, as it 
shows vhat all conditions permissive to 
starting have been fulfilled and the 
engine is »perable. 

The ke s switch is now placed at the 
start pos Aion, and, simultaneously, the 
operat< awitch is positioned, the two 
switches being held in position until the 
blue lamp lights. This indicates the 
signal has been received at Linden and 
the master sequence starting relays 
energized. Both switches are now re- 
leased. 

As the starting sequence gets under- 
way, a distributor cycle is started and 
the amber light is turned off. As the 
engine begins cranking and comes up to 
speed of 50 to 75 rpm, another distribu- 

Automatic control panels at Linden. Cubicle on right is station control panel. The other three oer cycle is started and the green light 

cubicles are controls for units No. |, 2, and 3. is turned off. From this point until the 
engine is warmed up and ready to load, 
only the blue lamp burns, indicating the 
engine is still in sequence. As speed be- 
gins to increase, however, the tacho- 
meter, at the back of the console panel, 
gives an indication. 

After the engine is warmed up, and 
suction and discharge valves are open 
and all other valves closed, another dis- 
tributor cycle starts. Then, the blue 
lamp is extinguished and a red light 
goes on, indicating that the engine is 
ready to load. 

The engine is stopped in a like man- 
ner: The start-stop switch is placed in 
the stop position and held while the 
operate switch is positioned. The two 
are held in position until a white light 
indicates that the signal has been re- 
ceived by Linden. After the engine has 
stopped, distributor cycles restore the 
lamps to indicate a stopped condition. 


Four More Automatic 
Stations Planned 


Knowledge gained from the Linden- 
Lambertville operation will aid Texas 
Eastern personnel in their installation 
of four more remotely operated sta- 
tions on the Penn-Jersey system, which 
extends from a point near Pittsburgh 
across central Pennsylvania to Lam- 
bertville where it connects with Texas 
Eastern’s main line. This line is espe- 
cially important during winter because 
it carries large volumes of gas from 
underground storage to market areas 
to supply peak demands. The com- 
pany operates one of the larger under- 
ground storage fields, Oakford Storage, 
just east of Pittsburgh, and has another 
field in cent:ai Pennsylvania soon to be 


Linden station instrument panel (left) and supervisory and telemetering panel (right). developed. see 
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Dr. Hans Gunther’s new development holds promise for... 


Automatic Welding 
on the Right-of-Way 


Donald M. Taylor 


MANY have been the dreams of an 
automatic welding machine that will 
ply down the right-of-way, pausing a 
brief instart at each joint of pipe to 
produce a flawless weld — which in 
turn will produce a flawless X-ray to 
gladden the company inspector. Most 
vivid of such dreams likely emanate 
from the pillows of pipeline contractors 
who habitually occupy the role of run- 
ner-up, or second best, in dealings with 
the tempestuous and unpredictable 
gentlemen of the white cap, hood, and 
low quarter boots — the pipeline weld- 
ers! 

Now, out of West Germany comes a 
new welding process that may reverse 
the status of power and the pecking 
order on the pipeline. The process is 
fully automatic, requiring no manual 
assistance in the way of tack welds, 
strin vers, etc. 

When Earl Allen, Houston, Texas, 
pipeline contractor, imported the ma- 
chine into this country and set up a 
demonstration in the Crutcher-Rolfs- 
Cummings, Inc., yard recently, pipe- 
liners traveled from distant points to 
witness the process in operation. Many 
of them expressed approval of the ma- 
chine; others felt it needed more devel- 
opment work and testing before 
“breaking-out” on the right-of-way. Al- 


Welding machine is tractor-mounted. Engine turns the tractor wheels as well as powering two 


generators. 


most all voiced approval of the quality 
of the welds. 

The inventor of this equipment is Dr. 
Hans Gunther of Heidelberg, Ger- 
many, and the principle he employed to 
overcome the chief difficulty that has 
stood athwart the development of an 
automatic welder for the pipeline is 
childishly simple, though somewhat 
complex in application. 

Automatic welding is not new. It is 
used in shipbuilding, manufacturing of 
pipe, and in other industries. The rea- 


son it has yet to make un appearance on 
the pipeline for “firing line” applica- 
tion is that no one --— until now — was 
able to solve the problem of welding 
the underside of the pipe. The upside 
down position causes weld metal to run 
out of the bevel. Nothing less than the 
deft movement of a highly skilled 
welder could cause the weld metal to 
penetrate, adhere, and freeze in the 
4:00 to 8:00 o'clock positions on the 
pipe. 

How does this process work? The 


How underside of pipe is welded 
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MAGNETIC FIELD THAT ALTERNATES 50 
CPS-IN PHASE WITH AC WELDING CURRENT 
PULLS METAL TOWARD CENTER OF PIPE 
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MAGNETIC FIELD DRIVES 
SPRAY OF MOLTEN METAL 
TOWARD CENTER OF PIPE 
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ingenious solution devised by Dr. Gun- 
ther was to use a magnetic field to di- 
rect the metal spray from the arc and 
weld puddle toward the center of the 
pipe regardless of its position on the 
pipe. He does this with an electromag- 
netic “girdle” or belt. Another problem 
—that of directing the traverse of the 
electrode about the pipe was solved by 
simply curving the coated electrode 
and laying it flat in the bevel. Thus, the 
arc leaves the electrode tangentially, 
and the magnetic field bends it toward 
the center of the pipe. The weld puddle 
is held in place by magnetic forces 
rather than by gravity until it freezes. 

Step-by-step. Before we go into the 
finer points of the process, let’s take a 
look at the procedure of making a weld 
by this method. First, the pipe is 
beveled, preferably in a U-shaped bevel 
slightly larger than the diameter of the 
rod. Second, the pipe is lined up with 
external line-up clamps. Third, the 
welding rod is bent in a segment of a 
circle having a radius equal to that of 
the pipe. Fourth, a magnetic “girdle” 
or belt is slipped under the clamps and 
over the rod lying in the bevel. Fifth, 
the magnetic coil is energized and 
welding current impressed on the rod. 
Sixth, the rod is shorted out to the pipe 
with an ice pick or other metal con- 
ductor to start the arc. Seventh, the rod 
burns almost to the end and the equip- 
ment shuts off. The weld is cleaned, 
and the process repeated until the weld 
is completed. 

The welding machine and magnetic 
field are a-c. Moreover, the welding 
current and the magnetic field are in 
phase with one another—driven by the 
same engine. 

The magnetic belt that circles a seg- 
ment of the pipe is the key piece of 
welding equipment. This belt is com- 
posed of a series of electromagnets 
powered by a 5-kva, 3-phase generator 
driven off a second shaft on the main 
engine. The magnets are linked in a 
flexible belt about 20 in. long. 

Welding machine. The welding ma- 
chine is tractor mounted, and the en- 
gine turns the tractor wheels as well as 
driving two generators. The engine is 
rated at 18 hp and it powers a 15-kva 
single-phase a-c welding generator that 
produces a current of 400 v, 100 cps. 
The second generator, which provides 
a source of current for the magnetic 
belt, grinding tools, etc., is rated at 
5 kva, 380 v, 50 cps. 

Bevels. Although the process has 
proved adequate to weld 5/16-in. wall 
pipe with ordinary 30-deg bevels, 
U-bevels slightly larger than the rods 
to be used are best. At present they are 
ground with German equipment. 

Line-up. The line-up must be very 
accurate. On the first pass, there is no 
stringer bead filling the lower portion 


of the bevel and excessive gaps can pro- 
duce windows—especially in the upper 
quadrants where the force of gravity is 
additive with the magnetic field. Ex- 
ternal line-up clamps were used in dem- 
onstrations carried out in Houston; 
however, Dr. Gunther says his com- 
pany has electrically operated internal 
line-up clamps that produce superior 
line-up. 

Electrodes. The electrodes are de- 
signed for a-c current. It is very im- 
portant that the cellulose coating be 
mechanically and diaelectrically strong, 
because otherwise the arc may short out 
the side of the rod, rather than burning 
off the end. 

Burn-off rate. The burn-off rate is 
approximately equal to that of a man- 
val weld. One of the differences, how- 
ever, is that the rod is consumed almost 
to the end. As a rule the machine shuts 
off automatically when the rod is about 
one inch long. 

How many passes? The number of 
passes is about the same as for con- 
ventional downhill welding. On %-in. 
pipe four or five passes are used; 2 -in. 
requires seven passes. 

Multiple passes. One of the advan- 
tages of the process are that as many 
as four welds can be made simultane- 
ously on large diameter pipe if four 
magnetic belts are hooked around the 
pipe. 

Why not use longer belts, longer 
rods? This would be a good idea except 
that longer belts would require extra 
help in handling because of weight. The 
trouble with longer rods is that any 
electrode in excess of conventional 
length tends to overheat and scorch 
its coating. 

Overlaps. To make a continuous 
weld, each welding rod must overlap 
the previous weld. The result is that 
there is a definite build-up of weld 
metal in the overlap area. This surplus 
metal must be ground out. 

Grinding machine. The most novel 


Magnetic belt, which circles a segment of 
the pipe, is the key piece of welding equip- 
ment. 


feature of the equipment is the grind- 
ing machine. This light electric grinder 
uses nylon disks that will last for more 
than 20 hours of continuous operation. 
The motor turns at 8000 rpm. 

How long will equipment last? Dr. 
Gunther says the magnetic belt should 
be good for 10,000 welds—however, it 
must be brush cleaned after every 
weld. 

Experience. The welds the process 
produces are equal to or better than 
those produced manually. The equip- 
ment has been used to weld API X52 
pipe satisfactorily, and in Germany it 
has been used to weld 8, 12 and 26-in. 
pipe in the field, Dr. Gunther reports 

The concensus expressed by pipe- 
liners who witnessed the demonstration 
of the process in Houston, was that the 
welds seemingly were good, and the 
process definitely has merit. As for the 
$64 question, “How will it do on the 
right-of-way?”, they are waiting to see. 

x*** 


Clamp for lining-up pipe. Line-up must be extremely accurate, as there is no stringer bead 
filling the lower portion of the bevel and excessive gaps could produce windows. 
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THE PIPELINE ENGINEER interviews GEORGE 
W. PETTENGILL, Communications Products Depart- 
ment, Radio Corporation of America, about how 
manufacturers are planning equipment to meet new 
FCC rule to provide additional mobile radio service 


through... 


SPLIT CHANNEL 
OPERATION 


George W. Pettengill 


Whit is the FCC doing to provide more channels for mobile 
radio users? 


During the year 1957, and thus far in 1958, the Federal 
Communications Commission has been very active in mak- 
ing rule changes and proposing further changes that affect 
all users in the land mobile radio services. To obtain com- 
plete information on these changes and proposals, the in- 
formation issued by the FCC should be studied carefully; 
however, the major points may be of interest to you. 

The rule changes in general concern themselves with 
allocating more channels in the present bands in order to 
make it possible for more people to use mobile radio com- 
munication, This is the so-called “split channel” ruling. The 
proposed rule changes also concern themselves with setting 
up several new classes of radio services to better fit the 
prospective users of mobile radio communication. 


How will this affect users in the various bands? 


In the 30-50-mc band the channels, for several years, 
have been set up on the basis of 40-kc spacing. The rules 
now set them up on the basis of 20-kc spacing so that there 
are approximately twice as many available. All new channels 
made availabie have been allocated or reserved for a parti- 
cular service. 

In the 152-162-me band the channels were set up on the 
basis of 60-ke spacing. The rules now set them up on the 
basis of 15 ke but will use them on the basis of every other 
channel or every 30 ke, which will give approximately twice 
the number of channels. Again, all of the new channels have 
been assigned or reserved for radio services but some of 
these er¢ not yet available. In the 450-460-mc band the chan- 
nels iio ve Geen divided in two—that is, from 190 kc to 50 ke 
—and (re assignment of some of these additionai channels 
is still to be settled, 
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How does this affect equipment? 


These new channels with less spectrum space in which to 
operate a system required some changes in the technical 
performance of the transmitters. The changes in the rules 
also reflect these requirements. 

In the 30-50-mce band, the frequency must be held within 
0.002 percent of the assigned frequency and the deviation is 
limited to plus and minus 5 kc, except for low power equip- 
ments, which have more liberal stability limits. 

In the 152-162-me band, the frequency must be held 
within 0.0005 percent of that assigned and the deviation 
limited to plus and minus 5 kc. 

In the 450-460-mc range, the frequency must be held 
within 0.0005 percent of that assigned and the deviation 
limited to plus and minus 15 kc. 

In all bands the transmitter must have a filter in the 
circuit between the limiter and the modulator, which will 
attenuate the audio frequencies by 12 db per octave above 
3000 cycles. 


What about users with non-conforming equipment? Won't 
this obsolete their equipment? .. 


As there is a large amount of equipment in operation that 
does not conform to these new technical requirements, the 
FCC set up a time schedule for compliance. The rules re- 
quire that any new system authorized after August 1, 1958, 
conform and that all systems conform after October 31, 
1963. The licensee of a system authorized before August 
1, 1958, may continue to add units to that system under the 
old standards until October 31, 1963. 

The new rules also require that all systems in the Indus- 
trial and Land Transportation Radio Services operating in 
the bands of 25-50 mc and 152-162 mc reduce their devia- 
tion to plus and minus 5 kc by February 1, 1959, and those 
in the Public Safety Radio Services do the same by August 
1, 1960. 


How would one go about complying with these new rules? 


A user or prospective user should consider carefully what 
steps he should take to best comply with these new rules. 
For one putting in a new system the solution is simple—he 
should get equipment that complies with the new “split 
channel” rules. 

For the user of an existing system, the solution is not so 
simple and several factors must be taken into account. 
With about five years that the existing equipment can be 
used, one should consider its useful life—is it more feasible 
to convert or to scrap the equipment at the end of five years 
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THE AUTHOR 

In the earl) 30's George W. Pettengill engineered 60-mc 
radio for mooring of dirigibles and worked on equipment 
for forestry lookout towers. He produced models of 
30-40-mc transmitters and receivers, and was probably the 
first to use squelch circuits for mobile communication, In 
1938, he developed 375-me radio relay equipment, quite an 
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Born in Salisbury, Massachusetts, George Pettengill is a 
graduate electrical engineer of Wentworth Institute. Before 
joining RCA he worked for Westinghouse as student engi- 
neer, advancing to radio test foreman in 1921, and by 1928 
to resident radio engineer. 


and get all new? Any existing system without doubt will 
grow in size during this five year period and any added 
equipment should be such that it can be converted easily to 
the new “split channel” rules after the time limit of October 
31, 1963. 


You've mentioned transmitters — what about receivers? 
These new rules concern themselves only with the tech- 
nical operation of transmitters. To operate successfully on 
an adjacent channel basis will require that the receiver be 
made more selective to cut out the adjacent signals; how- 
ever, there will be many systems that will not have any 
signals on adjacent channels that are strong enough to 
bother and there will be no need to modify receivers now. 


What changes were made by FCC in classes of service? 

In addition to the changes in the rules affecting the tech- 
nical operation of the equipment, the FCC has modified 
some of the services and created several new ones. 

The Local Government Radio Service now in the rules 
(effective June 30, 1958) will be available to cities and towns 
for their use in any official business such as police, fire, 
street, and water departments. This will fulfill a real need of 
smaller cities and towns where all of the mobile units for 


all different uses could be served by one base station. In the 
larger cities, channels will still be available so that the police 
or fire departments can set up cheir own system. 

The Business Radio Service now available (August |, 
1958) includes any legitimate business and will accommo- 
date most of those businesses that are now operating in the 
Class A portion of the Citizens Band. 

The Manufacturers Radio Service now available (August 
1, 1958) to manufacturers for material handling will accom- 
modate those users now performing this service under 
Special Industrial Radio Service. 

The Special Industrial Radio Service has been retained 
but in a modified form. The principal users left in this 
service are farms and ranches, contractors doing heavy 
construction, mining activities, fuel delivery services, and 
central mix concrete operators. 

The Low Power Radio Service as such has been elimi- 
nated but a similar service with more channels and more 
liberal control requirements has been made part of the 
newly created Business Radio Service. 


What are manufacturers planning that will help users? 

The operators of land mobile radio systems are rightly 
concerned as to the steps they must take to conform to the 
new rules. For example, all RCA equipment supplied within 
the time period that would indicate the necessity of con- 
verting to the new rules after October 31, 1963, has been 
designed so that such a conversion is feasible and easy. 

For these transmitters, crystals with improved stability 
are available; or in those cases where crysta’, ovens are 
required, simple kits are available for addition of this item. 

Kits will be available to add the “splatter filter” to trans- 
mitters that do not already have it. All transmitters are 
already provided with controls that will permit the deviation 
to be adjusted to the specified value. 

For receivers that need to be changed to better selectivity, 
intermediate frequency filters are available to match the 
service requirements. The interchange of these filters is a 
simple operation, which can be accomplished in any service 
shop. 

Under the new rules some of present users will be re- 
quired to change to a new frequency. RCA equipment in- 
cludes all of the components necessary to tune it anywhere 
in the band for which it is designed; that is, 30-50 mc, 
148-174 mc, etc., and a change to a new channel within that 
band would only require new crystals and retuning to the 
new frequency. 


Shamrock Line Crosses Rugged Mountains 


When the right-of-way crosses rugged mountains pipeline 
contractors need skill and know-how. 

Groninger and King of Pampa, Texas, working on a new 
line recently met such a test southeast of Albuquerque, New 
Mexico, The steep rocky terrain of the Manzano Mountains 
in that area was the location of Indian pueblos during the 
time of Coronado’s exploration in the Southwest. 

The line is being constructed and will be operated by 
The Shamrock Oil and Gas Corporation for its affiliate, 
West Emerald Pipe Line Corporation. Shamrock’s right-of- 
way for the new 6-in. products line from their Amarillo 
terminal to Albuquerque cuts through the barren heart of 
the Manzano Range. 

Groninger and King are the contractors for the section 
from Palma, New Mexico, to Albucuerque. Eighty-seven 
mies of 65% -in. OD electricweld line pipe sold by Jones and 
Laughli» Supply Division, Tulsa, is being used in construc- 
tion of this section of the new $4,000,000 line. 

Shamrock Oil and Gas Corporation has marketing out- 
lets in eight states. Principal office is at Amarillo with re- 
fineries and gasoline plants in the Texas Panhandle. 
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Pipelining in the clouds. Sideboom tractors ease a section of 64-in 
line pipe over the edge of one of the steeper slopes of the pipeline 
being constructed by The Shamrock Oil and Gas Corporation. 
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Formidable equipment such as that seen here was used by construction crews of R. H. 
Fulton Construction Company in laying a |18-mile section of 20-in. pipeline in West Texas. 


EL PASO BUILDS TOWARD THE 


THREE BILLION MARK 


Robert VW/. Adams 


El Paso Notural Gas Company 


CONSTRUCTION CREWS are near- 
ing completion on a $138.4 million 
expansion program on El] Paso Natural 
Gas Company’s system in Texas, New 
Mexico, and Arizona. 

Work started on the program early in 
April following approval of the com- 
pany’s epplication on March 26 by the 
Federa! Power Commission. 

Acting on two separate applications 
filed by the company, the FPC ap- 
proved one in its entirety but in the 
other approved only facilities necessary 
to enable the company to connect new 
sources of gas supply. 

Given complete approval was El 
Paso Natural’s application to expand 
its pipeline capacity by 185,000,000 cu 
ft per day to supply additional gas to 
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A $138,400,000 expansion program nearing completion 
will give a capacity of 2,673,000,000 cu ft a day 


existing tomers in Arizona and 
Califorai 

In tae second application, field fa- 
cilities intended to increase the com- 
pany’s daily deliveries by 100,000,000 
cu ft per day were approved but that 
portion of the application proposing 
additional main line facilities was re- 
turned to an FPC examiner for further 
study. 

The new facilities will enable the 
company to supply additional gas to its 
customers in this ratio: 50,000,000 cu 
ft per day will go to Southern Califor- 
nia Gas Company and Southern Coun- 
ties Gas Company at Ehrenberg, Ari- 
zona; 25,000,000 cu ft per day will be 
turned over to these same customers at 
Topock, Arizona, while 75,000,000 cu 
ft per day will be delivered to Pacific 
Gas and Electric Company at Topock. 
The remaining 35,000,000 cu ft per 
day will be made available to existing 
customers in Arizona, principally in the 
Yuma area. 


Major pipeline additions on the ex- 
pansion program include 21 miles of 
30-in. he, 176.8 miles c' 20-in. pipe, 
70 miles oi 10-in. and 14 miles of 26-in. 
In addition, 57,200 compressor horse- 
power is being installed on the com- 
pany’s mainline system along with 39,- 
920 compressor horsepower in the field. 


Expansion Details 

A quick rundown on the expansion 
is as follows: 

1. A total of 67 miles of 30-in. pipe- 
line is being installed as loop or parallel 
lines of varying lengths on the Permian- 
San Juan Crossover line between 
Plains in West Texas and Gallup, New 
Mexico. 

Three sections of 30-in. are being 
laid. These include a stretch of 13.8 
miles extending from the Roswell com- 
pressor station to the southeast; a 23.7 
mile loop that is being added approxi- 
mately mid-way between the Roswell 
and Lincoln compressor stations, and 
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Masses of pipe were stockpiled in a pipeyard near Sonora in West Texas during recent con- 


struction of 176-mile, 20-in. field feeder line. 


a 29.7 mile stretch extending from a 
point 16.1 miles southeast of the La- 
guna compresor station to a point 
13.6 miles northwest of the station. 
Contract was let to R. H. Fulton Con- 
struction Company of Lubbock. 

2. A 176.8 mile, 20-in. line extend- 
ing from a point near Sonora in West 
Texas to intersect with the company’s 
existing 30-in. line about 20 miles 
southwest of its Plains compressor sta- 
tion. This addition is split into two ma- 
jor sections, These include a 118.8 mile 
stretch extending from a point near 
Sonora to the company’s Sweetie Peck 
gasoline plant. R. H. Fulton was the 
contractor on this job. The other sec- 
tion is a 58 mile line extending from 
El Paso’s Goldsmith plant to its Plains 
to Eunice 30-in. pipeline, tieing into 
the line about midway between Plains, 
Texas, and Eunice, New Mexico. Con- 
tractor was McVean and Barlow Con- 
struction Company of Odessa. 

3. Seventy miles of 10-in., five miles 
of 12-in., and two miles of 16-in. paral- 
leling an existing 5-in. line that ties into 
the company’s 30-in. mainline on its 
Southern pipeline division at a point 
several miles north of Ehrenberg, Ari- 
zona, and extends in a southerly direc- 
tion to Yuma, Arizona. Contract was 
let to Eastern Pipeline Contractors of 
Dallas. 

4. Miscellaneous additions include 
20 miles of 34-in. pipeline, looping the 
existing 34-in. San Juan Mainline near 
Topock, Arizona; some 14 miles of 
30-in. pipeline looping the existing 30- 


in. line between the company’s key- 
stone main line compressor station and 
its Pecos River compressor station in 
West Texas; a total of 26 miles of 6-in. 
pipeline, connecting the two Arizona 
copper producing towns of San Manuel 
and Hayden, and 14 miles of 26-in. 
looping the existing 26-in. and 30-in. 
lines west of Gila, Arizona. 
5. The addition of 57,200 compres- 
sor horsepower on the mainline system 
is broken down as follows: 
(a) At the Plains station West 
Texas, 3500 hp is being added 
for a total station rating of 20,- 
150. Bowden Construction 
Company of Odessa was 
awarded the contract. 
At Caprock turbine station in 
Lea County, New Mexico, a 
5000 hp gas turbine is being 
added to the 5000 hp unit pres- 
ently installed. Contract was let 
to O. L. Olsen Construction 
Company of Houston, Texas. 

(c) At the Roswell station in Chaves 
County, New Mexico, 3400 hp 
will be added for a total station 
rating of 10,200. Contract was 
awarded to O. L. Olsen Con- 
struction Company. 
At the Belen turbine station, a 
5000-hp gas turbine 1s being 
added to the 5000-hp gas tur- 
bine now operating. O. L. Ol- 
sen Construction Company is 
contractor. 

(e) At the Laguna reciprocating sta- 
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tion in Valencia County, New 
Mexico, O. L. Olsen, contrac- 
tor, is adding 3400 hp to the 
6800 hp now in operation. 

At the Bluewater compressor 
station in McKinley County, 
New Mexico, 2000 additional 
horsepower is being installed 
for a total station rating of 
13,240. Contract was let to 
Delta Engineering Corporation 
of Houston, Texas. 

A completely new 17,500-hp 
station is being built on the San 
Juan main line near Window 
Rock, Arizona. Western Pipe- 
line, Inc., of Austin, Texas, is 
contractor. 

At Leupp compressor station in 
Coconino County, Arizona, 
5000 hp is being added to the 
23,000 presently installed. This 
will be an electrically driven 
centrifugal compressor. Fluor 
Corporation of Los Angeles is 
the contractor. 


At the Williams compressor sta- 
tion, also in Coconino County, 
Arizona, 2400 additional horse- 
power is being installed for a 
total station rating of 25,400. 
A completely new 10,069-hp 
electrically driven centrifugal 
compressor station will be con- 
structed on the San Juan mair 
line near Seligman, Arizona. 
Fluor Corporation of Los An- 
geles is contractor, 

Additional field compression is being 
installed at these plants: In New 
Mexico, 11,000 hp will be added at Jal 
No. 3; in West Texas, 800 hp will be in- 
stalled at Vealmoor, 440 hp at Guif- 
Waddell, and 2000 hp at Goldsmith; in 
the San Juan Basin, 10,600 hp will be 
added at Chaco, 1440 at Blanco, 660 
hp at Ballard, 2000 hp at Largo, and 
1000 hp at Lindrith; in the Texas Pan- 
handle, 1980 hp will be installed at East 
Panoma and 6000 hp will be added at 
Panoma. 


Absorption, Dehydration 

In the way of other new field facili- 
ties, the company is building a 100,- 
000,000 cu ft per day absorption unit 
at its Jal No. 3 treating and dehydra- 
tion plant in Lea County, New Mexico, 
and is increasing the capacity of the ab- 
sorption and dehydration units at its 
Chaco gasoline plant in the San Juan 
Basin by 100,000,000 cu ft per day. A 
new 40,000,000 cu ft per day com- 
pression and dehydration plant is being 
constructed near the town of Sonora 
in West Texas. 

A new 65,000,000 cu ft per day de- 
hydration unit will be added at the East 
Panoma plant in the Texas Panhandle, 
while additional dehydration will be 
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installed at these plants: Ballard, 15,- 


000,000 cu ft daily and Largo, 32,000,- 
000 cu ft daily, both in the San Juan 
Basin, and 19,000,000 cu ft daily at the 
Vealmoor plant in West Texas. 
Capacity of the amine recovery unit 
at the Plains compressor station also 
will be increased by 215,000,000 cu ft. 


Sources of Gas Supply 

Various sources will supply gas for 
movement through the new installa- 
tons. On the 185,000,000 case, up to 
40,000,000 cu ft per day of dry gas 
will be taken from the Sonora field in 
Sutton County while 40,000,000 cu ft 
of residue gas daily will be drawn from 





Cement foundations being poured for new field compression and dehydration facilities near 


Sonora in West Texas. 





Compressors installed recently at new 2000-hp field compressor station near Sonora. Workers 
in foreground use shovel and airhammer in excavating for plant foundations. 
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various fields in Borden and Upton 
counties of West Texas. Another 
5,000,000 cu ft of dry gas daily will be 
obtained from the East Panhandle field 
in the Texas Panhandle. 

The remaining 100,000,000 cu ft will 
consist of dry gas, procured from var- 
ious Pictured Cliff and Mesa Verde 
fields in San Juan and Rio Arriba 
counties in the San Juan Basin. 

On the 100,000,000 application, for 
which new field facilities were ap- 
proved, gas will be drawn from these 
sources: 8,000,000 cu ft daily of resi- 
due from the Gulf-Waddell plant in 
West Texas; 8,000,000 cu ft daily of 
residue from the Sun-Jameson plant in 
Coke County, West Texas; 30,000,000 
dry gas daily from the East and West 
Panhandle fields; 25,000,000 dry gas 
from Beckham County in the Texas 
Panhandle; 2,000,000 dry gas daily 
from the Sonora field in West Texas, 
and 5,000,000 dry gas daily from fields 
in Lea County, New Mexico. 


Construction Methods 


On the pipeline construction phase 
of the current expansion, conventional 
methods were used, generally, in laying 
practically all of the line. 

In the ditching operations, construc- 
tion crews of R. H. Fulton ran into a 
particularly rugged three-mile stretch 
near the company’s Laguna compressor 
station on the San Juan-Permian Cross- 
over Line. 

In this section, the crews had to blast 
through layers of molten rock that 
were laid down centuries ago by an 
erupting volcano. 

On the 176-mile, 20-in. Sonora 
feeder line, El Paso installed, for the 
first time on its system, spherical line 
separators to collect “drip” gasoline or 
liquids that condense out of the pipe- 
line. 

One of these separators was installed 
20 miles downstream from the new 
Sonora compression and dehydration 
plant and the other was added 40 miles 
downstream from the plant. 

El Paso is using these spherical sepa- 
rators instead of conventional facilities, 
because it is believed a better conden- 
sate recovery can be achieved and op- 
erating efficiency of the pipeline im- 
proved. A 220-bbl storage tank was 
erected adjacent to each separator. 

In the construction of the 70.4-mile, 
10-in. line to the Yuma, Arizona, area, 
the company is using white asbestos 
pipeline felt as a wrapping material to 
help reflect the intense heat from sun- 
light. Just recently, the temperature 
soared to 123 F in the Yuma area. 

When El Paso completes its current 
expansion program, its authorized main 
line sales capacity will reach 2,673,- 
000,000 cu ft per day. z** 
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Yere is how to calculate the extent of contamination 


when two different liquids are pumped in succession 











F. Sjenitzer 

N.V. De Bataatsche Petroleum Maatschappij 
(Royal Dutch/Shell Group) 

The Hague, Holland 


WHEN two miscible liquids are pumped in succession 


through a pipe, a mixing zone of gradually increasing length’ 


is formed at the place of the original boundary between the 
liquids. Although several factors may be responsible, the 
resulting effect has been quantitatively described by intro- 
ducing a single coefficient of axial diffusion, K. A theoretical 
study on this subject was published by G. I. Taylor, which 
included results of his experimental work.’ ” 

In this article we wish to show that Taylor's theory cannot 
describe the whole range of available experiments, and a 
simple empirical equation is presented that correlates these 
data reasonably well. 

Taylor* found that for straight tubes the dimensionless 
ratio a is determined solely by the Fanning friction factor 
y’ in the pipe: 

K spices 
—= 10.1 et eT ee ee l 
aU V Ry Y (1) 

It is known that y depends on the Reynolds Number and 
the relative roughness in the pipe. In Tables 1-7 we have col- 
lected experimental data from the literature giving the re- 


: K K , 
lation between and y. Values of —— in the table were 
aU aU 


calculated according to one of the following methods: 


1. Use is made of the relation** between the length S 
of pipe containing contaminated liquid and effective dif- 
fusivity K: 

Seay Get G3) -. 4. Sw Pes Ss ee 


or: 
K S$? 
— =— ~ oe (3) 
aU 16 La [erf" (2y — 1) 
In these equations y is the fractional purity of the mixture 
at either end of the contaminated liquid. The inverse error 
function, erf'' (2y — 1), may be calculated with tables in 





*See page 453 of Reference 1. 
**Reference 1, page 465 
tin Europe a friction coefficient \ or ¥ is commonly used, where : \ = 
= 6y. 


THE PIPELINE ENGINEER, December, 1958 


various handbooks, but for convenience the following table 
with some selected values is given: 





Table of Selected Values. 
y erf-! (2y — 1) 

0.50 0 
0.80 0.594 
0.90 0.901 
0.95 1.165 
0.97 1.328 
0.99 1.640 
1.00 sues 











2. The value of the effective diffusivity K is derived from 
an experimental curve showing the concentration history of 
the liquid at a given point of the pipe. 

Values of the friction factor y were calculated from the 
Reynolds Number and the relative roughness, by using 
Moody’s charts.* 

Fig. 1 shows that a number of experimental points do not 
fall on Taylor’s line. It is suggested that Reynolds’ analogy, 
on which Taylor's derivation is based, is not applicable in 
those cases. 

A better correlation is possible by including the ratio of 
length L and radius a of the pipe in the equation. Hull and 
Kent from their experiments’ found a dispersion propor- 
tional to L®°* instead of L®**, the expected factor, since 
they realized that the process was essentially similar to dif- 
fusion. Smith and Schulze* found dispersion proportional 


to L®.**, We tried to correlate all available data by: 
K L m 
— = Cy" Py: eh) a a> wet eet on ae,” ak ee 
aU a 
and we found C = 2.4 x 10°; n 3.6; m = 0.141. Fig. 2 
K a 0.141 . : 
thus shows at as a function of the friction 
a a 
factor y. 


Combining Equations 2 and 4 gives a useful empirical 
expression for calculating the contaminated length, S, in 
pipes of all sizes, with any value of the relative roughness 


L \ 0-07 ins : 
S 1.96 » 1o(. ) V aLy'* erf? (2y — 1) 
a 


(5) 
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For turbulent flow in smooth pipes we may use Blasius’ 












































































































































































relation: es: 
pmGeiRet@. 2. oo. . ww Se O rs: 
454 
so that Equation 5 is then reduced to: th HH Hit 
S = 146 L9*T 49.45 [7-045 9-02 erft(2y—1) . . (7) He , 
+44 
It will be clear from the derivation that this formula is HHH 
valid for any set of consistent units. $352523:: 
It is seen that S is proportional to L°"’, in substantial Sssiiii:: 
agreement with Hull and Kent's data referred to above. STEMS ITI sseeer sisean 4 
Further it appears that the tube radius, a, scarcely influences ERSSR STS LTT SSTTETEE: | js: BETTE! 
the contaminated length S, as already found by Smith and pret ted fetta: : i532: 
Schulze.* EES 
8 
a8 


Procedure to Calculate the 
Length of Contaminated Liquid 

To predict the length of contaminated liquid, the follow- 
ing steps should be taken: 

1. Calculate the kinematic viscosity (v) of a 50/50 (by 

































































volume) mixture of the two liquids. 

2. Calculate the Reynolds Number from the inner diam- pSesss::: 
eter of the pipe (2 a), the mean linear velocity (U) and the SE Saaesen 
kinematic viscosity computed in step 1, as HY tt 

Re = (2a) x (U)/(y). si SBS 53522335 

3. Find the Fanning friction factor y from the value of He iis 


the Reynolds Number computed in step 2, taking into ac- 
count the relative roughness of the pipe. Many charts have 
been published that give this information, e.g. Reference 3. 

4. Calculate the ratio of length of pipe to inner ra- 
dius, L/a. 



































ttt 






































FIG. 2. New empirical correlation of data from Table |. 


5. Select a value of the fractional purity y, allowable at 
either end of the volume of contaminated liquid. Find the 
value of erf'' (2y —1), either from a complete table in a 
mathematical handbook, or from the table of selected values 
given in this article. 

6. ‘Calculate the length of contaminated liquid S with 
Equation 5. 

For turbulent flow in smooth pipes a simplified method 
may be applied, as follows: 

1A. Ascertain length of pipe L, kinematic viscosity of 
50/50 mixture (y), mean linear velocity U, inner radius of 
the pipe a, allowable fractional purity y (see step 5, above). 

2A. Calculate the length of contaminated liquid S with 
Equation 7. 


Example: 

Kerosine and gasoline are pumped successively through 
a 10-in. pipeline of 1000 km length. It is required to cal- 
culate the contaminated length at the exit of the pipe be- 
tween the limits of 97/3 and 3/97, composition by volume. 
The following data are given: Kinematic viscosity of 50/50 
mixture = 0.9 cS = 0.9 « 10° m?*/sec. Mean velocity of 
flow: 1.1 m/sec. 

It is assumed that the inner surface of the pipe is smooth. 


toe 


+++ ebe+ 














Solution: 
_ (2ay(U) (0.254) (1.1) 
Reynolds Number re) 10.9 » 10°) 
3.1 x 10° 
—~e} 
By Moody’s chart,* the Fanning friction factor is: 
, . " 0.0144 
FIG. |. Data plotted from Table |. Line: Equation |, according to y =——— = 0.0036 


Taylor. 
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By Equation 5 the contaminated length is: As mentioned in the title, this article is concerned with 
S = 1.96 x 108 oy mixing of liquids only; however, it is expected that the same 
gta es 3 0.127 correlation holds for gases, and the very few known data on 
(0.127 « 10*)°5 (0.0036)*-* erf* (2 x 0.97 —1) = mutual contamination of gases flowing in pipes seem to 
(1.96 x 10*) (3.04) (0.356 x 10°) (3.97 « 10°°) (1.328) corroborate this view. 
= 1100m 
By Equation 7 the contaminated length is: s Units* 
syo.ar 0-9 X 104) 048 Bae sn 
S = 146(10*)°.57 
) 1.1 ( a = inner aonag of pipe m 
(0.127) -°-? erf-- (2 x 0.97—1) = K = effective axial diffusivity m? sec” 
(146)(2.65 « 10°)(1.82 x 10°°)(1.04)(1.328) = 975m L = length of pipe m 
t = time of passage through pipe sec 


The last result, calculated according to Equation 7, is low ae 
because this equation was based on Blasius’ relation Equa- Re = Reynolds Number based on the viscosity 
; : . . “eer of the 50/50 mixture — 
tion 6, which gives low values of the Fanning friction factor. : a 
S = length of pipe containing 
Recommended range for use of new equation: contaminated liquid m 





As it is entirely empirical, the new correlation should not a aes velocity in pipe m sec"! 

yet be used outside the range where it has been established. t 

From the data presented in Table | it appears that this range y = fractional purity at either end _- 

is already rather wide. The following extreme values may of contaminated volume 

be noted in this table: v = kinematic viscosity of 50/50 mixture m® sec"! 
Length of tube : 1.52—8.5 x 10°m Woes Penaag Steten ened a 
Diameter of tube : 0.314—101.6cm *Any other set of consistent units may be used in the formulae of 
Reynolds Number : 3000 — 482,000 this article. 








Fanning friction : 0.0031 —0.0104 





APPENDIX 


TABLE 1. From Reference 6. (Smith and Schule.) 





Fig. No. in Ref. 6 12 12 12 2 12 12 4 15 16 17 
a=radius (m) 0.0254 0.0254 0.0254 0.0254 0.0254 0.0254 0.0762 0.1016 0.1270 0.1524 
L = length (m) 3.05 x 10 3.05 x 10° 3.05 k 10" 3.05 k 10° 3.05 x 10° 3.05 x 10° 9.15 x 10 88x 10 26.2 «k 10 69.5 x 10° 
S = contam. length (m) 564 372 302 281 244 220 445 428 905 1420 
Bl = fract. purity 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 

= Reynolds No. 5090 8000 15,000 20,000 50,000 500,000 143,000 218,000 482,000 450,000 
= Fanning fr. factor 0.0998 0.0085 0.0074 0.0070 0.0060 0.0050 0.0046 0.0042 0.0039 0.0038 
Wa 12x10 1.210% %1.2K10 1.21% 12x10 12x18 12x10 86x10 21K 46x 16 
so 9.54 4.14 2.72 2.36 1.78 1.44 0.66 0.47 0.57 0.426 
r a o.14 
a (i) 1.32 0.575 0.377 0.328 0.247 0.200 0.0915 0.0708 0.0733 0 0489 
“TABL E 2. From aia 4. (Fowler and Brown.) TABLE 4. From Reference 8. (Kohl and Newacheck.) 
RunNo.inRef.4 133 98 119 108 173 209 196 Fig. No. in Ref. 8 5 4 . 
). 0508 0.102 0.13 
a (m) 0.00397 0.00397 0.00397 0.00397 0.00157 0.00157 0.00157 L - . 0 - 10* 6 Aye 10° 1 “4 10° 
L (m) 1.52 6.25 3.14 4.75 6.71 15.3 32.2 width (at 44 value), (sec) 36.4 27 155 
S (m) 035 O47 O56 O58 O76 164 2.46 K  (m2/sec) 0.104 0.033 0.085 
y 0.9 09 09 09 0.99 09 0% pss & SS: Ce ee 
= o ine f } ¢ 
Re 7530 19,800 8630 9380 5650 3670 3040 K/aU 107 0.35 0.64 
y 0.0082° 0.0066 0.0080 0.0077 0.0092° 0.0102* 0.0104 L/a 5.9 x 16 5.9 x 10 79x 16 
; 20° - ‘ ¢ r " 6.141 
L/a 383 «(1575 790s«1198 4280-9740 = 20,500 K ( =) 0.165 0.0745 0.0952 
K/aU 1.53 0.68 1.90 1.19 3.22 8.48 9.12 aU \ L 
0.14 > 0.0044 0.0043 0.0042 
w(t *) 0.66 0.241 0.74 O44 0.99 2.32 2.25 
*Estimated by present author. 


TABLE 3. From Reference 7. (Hull and Kent.) 


Table No. in Ref. 7 I I and Il I and II I and IT I and Il I and Il I and II IandIi JTandIIl JTandIIl land Ill 
a (m) 0.254 0.127 0.127 0.127 0.127 0.127 0.127 0.127 0.1015 0.1015 0.1015 
L (m) 80x10 30x10 2.2 10' 69x10 1.7x 10 20x10 2.110 29K WOW 24K OW 23x OW 39x 0 

width (at 4% value), (sec) - 67 211 402 669 746 770 895 4 102 1m 
<  (m2/sec) 0.189 0.0718 0.0980 0.1140 0.1150 0.1350 0.1380 0.1330 0.029 0.054 0.0448 

103,000 24,000 24,000 24,000 24,000 24,000 24,000 24,000 3x 16 3x 16 3x 16 
U - /sec) 1.38 0.82 0.82 0.82 0.82 0.82 0.82 0.82 1.10 1.10 1.10 
K/a 0.54 0.69 0.94 1.08 1.12 1.27 1.31 1.26 0.26 0.48 0.40 
L/a 3.1K 10° 24x10 1.710 54xkK10 14k 10 16K 10 16K 108 23K 10 24K 23K 39x Ie 
6.141 
x =-(#) 0.126 0.165 0.173 0.167 0.152 0.170 0.174 0.160 0.063 0.084 0.085 


, 0.0046 0.0062 0.0062 0.0062 0.0062 0.0062 0.0062 0.0062 0.0041 0 0041 0.0041 
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TABLE 5. Sian tities 1. Sand 9. 
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TABLE 7. From tbctivenee 11. (Shell Pipe Line Seacaiien 











Allen & 
Shipley Taylor 
Reference Reference 
Taylor, Reference | 5 9 
Fig. No. in Ref. 1 6 8 10 1 
a (m) 0.00476 «=60.00476) =6(0..00455 0.095 0.508 
L (m) 16.31 16.31 2.473 85x 16 108 
width (at 44 value), 
(sec) 0.316 0.61 0.305 1590 _ 
Ks (m2/see) 0. 0064 0.00513 0.0104 0.040 0.218 
Re 1.93 & 10°1.18K10* 1.2 x 10 1.1 & 10°°9.7 x 10° 
I (m/sec) 2.22 1.36 1.46 0.523 1.05 
K/aU 0.572 0.80 1.56 0.81 0.41 
L/a 34K 1034x1054 1 9x 10 222 
rf ol 
“ i 0.18 0.2% 0.64 0.083 0.19 
Y 0.0065 0.0073 0.044 0.0045 0.0031 


*Batinated a i present euthor. 





TABLE 6. From Reference 10. Cae oi ne ae 








Fig. No. in Ref. 10 2 3 4 
a (m) 0.127 0.127 0.127 
L (m) 915 1609 3.94 x 10° 
width (at 44 value), (sec) 100 90 538 
K (m2/sec) 1.66 0.77 0.98 
Re 8000* 8000* 3000* 
U_ = (m/see) 1.19 1.19 1.14 
K/aU ll 5.1 6.8 
L/a 7.2 x 10° 1.27 x 10 3.1 16 
h a 6.141 
a(t) 3.14 1.35 1.14 
Y 0.0078 0.0078 0.0104 


*Estimated by present author. 





Fig. No. in Ref. 11 14 14 14 14 14 
a (m) 0.1015 0.1015 0.1015 0.1015 6.1015 
L (m) 7.5 & 10° 7.5 & 10° 7.5 x 10° 7.5 x '0* 7.4 x 104 
S (m) 1400 854 610 488 458 
y 0.97 0.97 0.97 0.97 0.97 
Re 8x10? 16x10 2x10 40x 10 52x 10 
x 0.0078 0.0070 0.0063 0.0057 0.0055 
L/a 3.7 k 10° 3.7 x 10 3.7 x 10 3.7 x 10 3.7 x 16 
oe 9.12 3.38 1.72 1.10 0.96 
aw CAG t) a 1.39 0.51 0.26 0.167 0.146 
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ONCE PROLIFIC GAS FIELDS 
BEING DEVELOPED FOR STORAGE 


A new underground storage facility 
now being constructed in north-central 
Pennsylvania is expected to start sup- 
plying natural gas to East Coast con- 
sumers during the winter of 1959-60. 

The Leidy and Tamarack gas fields 
in Clinton and Potter counties, once 
prolific producing pools, are being con- 
verted to one of the largest under- 
ground gas storage areas in the country. 

Initial phases of the project now un- 
der way include construction of a 
compressor station — consisting of a 
compressor engine building, ware- 
house, auxiliary building, and office— 
reworking of all wells in preparation 
for storage, laying of storage lines to 
connect the wells to the station, and 
erection of 15 houses for key station 
personnel. Station and houses are go- 
ing up at Tamarack in Leidy Township, 
Clinton County. 

This first stage of compressor station 
construction includes the installation of 
three 2000-hp gas compressor engines 
and two 1000-hp engines. Ultimate 
horsepower when the facilities are 
eventually completed will total 27,000. 

New York State Natural Gas Corpo- 
ration, Pittsburgh, with a 50 percent 
interest in the project, is constructing 
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the storage facilities and will act as op- 
erator. The other two participating 
companies are Transcontinental Gas 
Pipe Line Corporation, Houston, 
Texas, and Texas Eastern Transmissicn 
Corporation, Shreveport, Louisiana, 
each with a 25 percent share. 

Only Transco will make use of the 
facilities now being constructed and 
will provide 30 billion cu ft of gas for 
the storage area during the summer 
months of 1959. Of this amount, 15 
billion cu ft plus 5 billion cu ft already 
underground will be “cushion gas” to 
provide necessary reservoir pressure. 
The remaining 15 billion cu ft of “top 
gas” will be pumped to Transco’s 
eastern markets during the 1959-1960 
winter heating season. 

Transco is currently laying a 192- 
mile pipeline from its main transmis- 
sion facilities in New Jersey to the 
Leidy station. The line consists of 30- 
in. and 24-in. pipe. 

About 15,000 acres in the pools 
proper are under lease for the new 
storage area in Clinton and Potter 
counties. Approximately 13,000 acres 
lie in what is known as the Leidy gas 
field and the remainder in the Tama- 
rack field to the east and south of the 


Leidy field. 

The area was once a rich gas pro- 
ducing region. Some of the largest wells 
ever drilled in the East were located 
here. The most productive of these was 
the Finnefrock well, which came roar- 
ing in with an open flow of more than 
150,000,000 cu ft of gas per 24-hr pe- 
riod. The new Leidy station is being 
constructed on the farm where the 
Finnefrock well was drilled. 

The Commonwealth of Pennsylvania 
and private land owners in the area 
are benefiting from the project. New 
York Natural has been paying rental on 
the land for some time. About half of 
the storage area is in state forest lands. 

Ultimate capacity of the storage area 
will be about 105.6 billion cu ft of gas. 
Of this amount, about 45 billion cu ft 
will be “cushion gas.” The 60 billion 
cu ft of “top gas” will be available for 
the three participating companies to 
serve their markets in Pennsylvania, 
New York, and New Jersey. 

New York Natural and Texas East- 
ern are not developing their share of 
the facilities at this time. They will file 
requests with the Federal Power Com- 
mission when their market require- 
ments dictate. 
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CAISSON FOR 
UNDERWATER REPAIR 


Successfully Field Tested 


INTERSTATE OIL PIPE LINE 
COMPANY recently made a success- 
ful field test of an experimental caisson 
for underwater repair and connections 
to pipelines. The test was made on a 
12-in. crude oil line in Barataria Bay, 
near Grand Isle, Louisiana. 

Initial study and design of the cais- 
son were made by William Law, Inter- 
state’s veteran mechanical consultant, 
who recommended its development. 
The development was undertaken by 
Interstate as a joint research project 
with Esso Research and Engineering 
Company, chief research affiliate of 
Standard Oil Company (New Jersey). 

Law was the originator of several 
unique features such as the neoprene 
closure, internal hinges, and hydraulic 
operation. His design for the caisson 
was tried first in a working scale model 
one-eighth of normal size. Valuable 
suggestions by many persons both in 
and out of Interstate were incorporated 
into the full scale caisson. 

The test was conducted under the 
supervision of O. B. Denny, district 
superintendent for Interstate at Race- 
land, Louisiana, and his staff. B. G. 
Walton of Interstate’s engineering de- 
partment served as project engineer for 
the test. 

Heretofore, repairs and connections 
to underwater pipelines have been 
made either by raising the line above 
water or by using some makeshift type 
of caisson that was unwieldy and was 
not too satisfactory. Primary features 
of the new caisson are that it is econo- 
mical, safe, portable, adaptable to dif- 
ferent sizes of lines from 2 in. to 20 in., 
and adaptable to different depths of 
water, The initial tap and connection 
were made in one day with a minimum 
of auxiliary marine equipment as com- 
pared with several days and additional 
equipment that it took Interstate re- 
cently to repair a similar line by having 
to raise it above the surface of the 
water. 

Constructed of '2-in. steel plate 
with stiffeners, the caisson is designed 
so that it can be used to make under- 
water repairs and connections in water 
up to 50 ft deep. The bottom of the 
caisson is bell-shaped and 7 ft in diam- 
eter with a vertical split and pipe sleeves 





Underwater caisson is being lowered on the pipeline under the waters of Barataria Bay. 
Stakes in the foreground denote the location of the pipe. The caisson is aligned to be lowered 
over the pipe in approximately 7 ft of water. Note the heavy weights on extreme right and left 
of caisson and the hydraulic rams above each, which a.2 used to open and close the caisson in 
clamping it around the pipe. Pipe at extreme top right is discharge line for pumping water out 


of the caisson after it is 


midway up the side of the split. When 
clamped around the pipe for actual 
work, it has a deck on which work- 
men may stand to accomplish the job. 

A top section, 5 ft in diameter and 
resembling a huge barrel, extends up- 
ward 6 ft. Additional barrel-like sec- 
tions in 6 and 12-ft lengths of the 
same diameter can be joined to the top 
of the caisson, depending upon the 
depth of the water. Bottom and top 
parts of the basic caisson are connected 
by a continuous neoprene rubber sleeve 
that permits opening and closing of the 
clamps. Two hydraulic rams connect 
the bottom and top sections. These 
rams are connected by hose to a pump 
unit on the work barge. The hydraulic 
rams open and close the split section 
clamps around the pipe near the bot- 
tom of the caisson. 

After preliminary preparations, such 
as staking the location and clearing 
away mud from around the line, the 
caisson is lifted by a crane from a 
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ced in position on the pipeline. 


barge and lowered over the line. Then 
the bottom section is clamped around 
the pipe by the hydraulic rams. Water 
in the caisson is then pumped out by a 
sump pump installed in the caisson, 
enabling the workmen to descend to 
the pipeline by a ladder constructed in- 
side the caisson. 

The caisson weighs approximately 
16,000 Ib. As many as 12 weights of 
3900 Ib each — rectangular iron blocks 
—can be hooked onto the bottom sec- 
tion to help overcome the bouyancy of 
the evacuated caisson, Depth of the 
water determines the number of weights 
to be used in any operation. 

The test on the 12-in. line in Bara- 
taria Bay was made in about 7 ft of 
water, but the line was about 11 ft 
from the surface. Mud was jetted away 
from a section of the covered line for 
the test. Two weights were used, and 
two crane barges and a work barge 
were also employed in the operation 


*** 
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The Ohio Oil Company pumping station at Oregon Basin, Wyoming, 
which is protected by an automatic dry chemical piped system. 


ROBOT FIREMEN PROTECT 
UNMANNED PUMP STATIONS 


The Ohio Oil Company engineers its fire-fighting systems to fit 
individual locations. Here is how its dry chemical system works 


K. Zimmerman 
Supervisor of Sofety 
The Ohio Oil Company 


FIRE PROTECTION for crude oil 
and products pipelines starts on the 
building engineer’s drawing board. 

Although today’s new pumping sta- 
tions are constructed of noncombus- 
tible material, there exists the ever- 
present danger of fire, due to the large 
quantities of flammable liquids being 
handled. Consequently, The Ohio Oil 
Company is making every effort to 
protect its physical properties with 
types of automatic fire extinguishing 
systems engineered for each particular 
location. 

This article describes the automatic 
dry chemical piped systems installed in 
The Ohio Oil Company stations at 
Jamestown, Indiana; Jewett, Illinois; 
Oregon Basin, Byron, and Chatham, 
Wyoming. These systems are robot 
firemen, which keep a 24-hour vigil at 
the unmanned pump stations and will 
flood the area with dry chemical im- 
mediately on any rapid rise in tempera- 
ture. 


Installations are Flexible 

Dry chemical piped installations are 
highly flexible. They may be adapted 
to nearly all flammable liquid and elec- 
trical hazards that should be protected 
against fire. In instances where water 
is objectionable, such as pumping sta- 
tions where the pumps and motors are 
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housed in the same area, the hazards 
are well adapted to protection by dry 
chemical piped systems 

Automatically operated systems are 
actuated by a rate-of-temperature-rise 
Heat Activated Device (HAD). Each 
system is equipped also with a man- 
ually operated control. These HAD’s 
are extremely sensitive to any rapid 
increase in temperature such as would 
occur when a fire starts. This tempera- 
ture increase causes an expansion of 
air within the bulb of the HAD. Ex- 
panding air exerts pressure, which is 
transmitted through a small copper 
tube to the nitrogen cylinder release 
located at the dry chemical unit. 

The nitrogen cylinder release con- 
tains a diaphragm that is highly sensi- 
tive to changes in air pressure. When 
the pressure transmitted from the HAD 
reaches the diaphragm in the release, 
the slight movement in the diaphragm 
trips a lever on the mechanism, which 
releases nitrogen gas into the dry chem- 
ical tank, pressuring the extinguisher. 

Rapid flow of nitrogen gas into the 
dry chemical tank fluidizes the dry 
chemical charge as pressure within the 
extinguisher increases. When pressure 
reaches 165 psi a bursting disk rup- 
tures allowing dry chemical to enter 
the distribution piping. Taking less 
time than the few seconds you've 
needed to read about it, this pressure 
build-up and fluidization process as- 
sures proper dry chemical to gas ratios 
and an adequate rate of dry chemical 
flows through the piping. Strategically 
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located distribution nozzles within the 
fire area control and discharge the dry 
chemical in the most effective stream 
patterns. 

Dry chemical does not flow through 
a pipe like gas, nor does it flow like 
water. Design of the piping layout in- 
cluding pipe sizes is very important. 
Realizing this, The Ohio Oil Company 
utilizes the technical services of the 
manufacturer's Special Equipment De- 
partment. This service assures us that 
the engineering will comply with Un- 
derwriter’s Laboratories and Nationa! 
Fire Protection Association standar:'s 
and that the fire protection system Wii! 
be approved by our insurance currier 
for insurance rating purTposes. 

An electrical switch. mounted on th 
side of the nitrogen cy\.o.der release, 
is energized by the iclease when a ‘ire 
activates the system. Thus, through 
direct connection or relivs from ihis 
electrical switch the pun.» motors, 
lights, and fans are turnec. off. clim: 
nating possible sources of rcienition. 

In several of our stations where one 
dry chemical unit provides protection 
to two or more separate hazards, selec- 
tor valves are used. The selector valve 
automatically opens the proper valve 
to the dry chemical piping leading to 
the hazard involved in the fire. 


Piping Layout Important 

The Ohio Oil Company systems are 
installed using standard weight galvan- 
ized pipe and fittings. As this pipe is 
readily available, installation would 
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appear to be quite simple; however, 
neither hydraulic principles nor gas 
laws can be applied to dry chemical 
fire protection systems. Piping for these 
systems carries billions of minutely 
sized particles suspended in a gas 
stream moving at high velocity. Be- 
cause there is a tendency for dry chemi- 
cal to be thrown to the outside when 
passing through an elbow, the piping 
layout is particularly important. We 
follow the piping layout prepared by 
the manufacturer’s design technicians. 
Deviation from the engineered design 
could result in unbalance of the distri- 
bution system with some nozzles get- 
ting an overabundance of dry chemical 
and other nozzles getting an insufficient 
quantity to perform properly. 


Chemical Flow Rates 

Much has been learned about flow 
rates and pressure drops. A certain 
minimum flow rate of dry chemical is 
required for proper functioning of each 
system. Below the minimum, the solid 
particles will separate from the gas 
and surging will result. 

The manufacturer’s research and 
development testing proved that pres- 
sure drop through an elbow is approxi- 
mately the same as the drop through 
20 ft of straight pipe, whereas a pres- 
sure drop through a tee is equivalent 
to that of 45 ft of straight pipe. Design 
rate of flow for each Ansul piped sys- 
tem is calculated by figuring pressure 
drops for pipe and fittings of each size. 
Before each system is installed we can 
be assured the rate of flow will be ade- 
quate to prevent surging of the dry 
chemical. These data are applicable 
only to Ansul dry chemical systems be- 
cause it is determined by a specified 
ratio of Ansul dry chemical to gas. 





J. R. West, manager, Sales Development Department, Ansul Chemical Com- 
pany (right) and the author examine the automatic release mechanism on a 


dry chemical piped system. 


woe 





A portion of the Oregon Basin station 


mp room. HAD's (heat activated devices) are indi- 


cated by arrows and dry chemical nozzles visible in the illustrations are circled. All piping is 


concealed above the ceiling. 


Should this ratio change the data would 
change accordingly. 

At all installations a safety factor of 
100 percent is used with regard to the 
quantity of dry chemical. In other 
words, one half the dry chemical pro- 
vided should extinguish any flammable 
liquid fire occurring in the pump sta- 
tion, 


Maintenance Program 

The maintenance program on our 
systems is comparatively simple. The 
HAD and automatic release systems 
and power shut off relays are tested 
quarterly. At the same time the fill cap 
is removed from the chemical tank and 
the quantity and quality of the chemi- 
cal is checked. Semi-annually, in a 
special inspection technique developed 
by our company, the dry chemical tank 


the 





system. 
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is bypassed and the nitrogen cylinder 
is discharged through the piping and 
nozzles. This assures us that the lines 
and ports on the nozzles are clear of 
obstructions or foreign material. 

The automatic piped systems we 
have installed do not protect what 
could be considered large pumping sta- 
tions. Our greatest hazard is protected 
with a 500-Ilb capacity dry chemical 
unit. At these particular locations, 
however, installation of equipment for 
any other extinguishing agent, parti- 
cularly water, would be either impos- 
sible or economically unsound. 

We are satisfied that our dry chemi- 
cal fire protection systems can be de- 
pended upon to operate automatically 
and extinguish any possible fire occur- 
ring at the unattended pump stat/ons 
where they are installed. *“** 





The PS-500 piped system extinguisher at Byron, Wyoming, dis 
epee dry chemical through the selector valve manifold to 


eft of the extinguisher. Here dry chemical is directed 
through the particular piping leading to the ares involved in 
the fire. To the right of the dry chemical tank is the nitrogen 
cylinder and release mechanism used to actuate the piped 
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Transco Plans Third Parallel Line 


Transcontinental Gas Pipe Line Cor- 
poration has filed an application with 
the Federal Power Commission for a 
certificate to authorize $51,000,000 of 
additional construction to be completed 
by November 1959. 

E. Clyde McGraw, Transco presi- 
dent, said this proposed construction 
would be the first step in a long-range 
program to build a third line parallel 
to the other two in the company’s sys- 
tem from the natural gas fields of the 
Gulf Coast to the New York City-New 
Jersey-Philadelphia metropolitan area. 

McGraw said that this 1959 pro- 
posed construction would be in addi- 
tion to the current major program now 
underway. More than one-half of the 
estimated $16.,000,000 of construc- 
tion now in progress will be completed 
by the end of 1958, enabling Transco 
to meet present commitments this win- 
ter for increased deliveries of natural 
gas, he said. 

The now proposed additional con- 
struction will enable an increase of 82,- 





Companies Plan Joint Line 
to Export Canadian Gas 

Westcoast Transmission Company 
and Alberta and Southern Gas Com- 
pany now plan jointly to construct a 
pipeline for export of Canadian gas 
rather than build separate lines as pre- 
viously proposed. 

Proposed is a 36-in. line costing 
about $40,000,000, laid from the Al- 
berta border, through Crowsnest Pass, 
to Kingsgate, British Columbia, at the 
British Columbia-Idaho border. 

J. K. Horton, president of Alberta 
and Southern, and Frank M. Mc- 
Mahon, president of Westcoast, in 
making the announcement, said stud- 
ies indicated there would be a consid- 
erable saving in transportation costs. 

Alberta and Southern Gas Company 
was organized by Pacific Gas and Elec- 
tric Company to construct a line from 
Alberta to San Francisco. Westcoast 
would sell to Pacific Northwest Pipe- 
line Corporation, subsidiary of El Paso 
Natural Gas Company. 

Officials saic. a similar joint agree- 
ment might be worked out for building 
the United States segments of the pipe- 
line. 

An application for the Canadian part 
of the project will be filed with the 
Alberta Oi! and Gas Conservation 
Board. 
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000,000 cu fi of natural gas in daily 
allocations to 43 customers plus an 
increase of 8,000,000 cu ft daily trans- 
ported for Sun Oil Company. Transco 
currently transports 20,000,000 cu ft 
of firm gas per day for Sun to the lat- 
ter’s refinery at Marcus Hook, Pennsyl- 
vania. 

In the new application Transco pro- 
poses to build 149 miles of additional 
36-in. diam main line loops and 34 
miles of 20-in. and 24-in. additional 
gathering laterals. Two new compres- 
sor stations, one in Nueces County, 
Texas, and one in St. Helena Parish, 
Louisiana, are proposed. Also, addi- 
tional compressors would be installed 
at eight of the 25 existing Transco main 
line compressor stations between Texas 
and New York City. 

The 1959 construction applied for 
will increase total proposed daily allo- 
cations to 1,281,000,000 cu ft, exclu- 
sive of storage, and to 1,621,000,000 
cu ft per day including natural gas 
from storage properties. 


Midwestern-Tennessee Gas 
File New Applications 

New companion applications to pro- 
vide the Chicago-Gary area with major 
new natural gas supplies from the pro- 
lific Texas-Louisiana Gulf Coast have 
been filed with the Federal Power 
Commission by Midwestern Gas 
Transmission Company. 

Midwestern applied to construct a 
350-mile, 30-in. ripeline costing $50,- 
815,000 to deliver 360,000,000 cu ft 
of gas per day to three big Chicago area 
utilities, Peoples Gas Light and Coke 
Company, Northern Indiana Public 
Service Company, and Northern Illi- 
nois Gas Company. 

Tennessee Gas filed a supporting 
application to build $61,548,000 in 
facilities including 158 miles of 36-in. 
pipeline parallel to its existing system 
in Louisiana and Mississippi to furnish 
Midwestern its gas supply at a connec- 
tion at Portland, Tennessee. 

Midwestern’s pipeline would run 
north through Tennessee, Kentucky, 
Indiana, and Illinois and end at a con- 
nection near Joliet, Illinois, with the 
facilities of Chicago District Pipe Line 
Company, a Peoples Gas subsidiary, 
which will connect with the systems of 
Peoples and the other two utilities, 

The Midwestern and Tennessee Gas 
applications were filed on the second 


business day after the FPC issued an 
order that denied long-pending appli- 
cations of Midwestern and competing 
pipelines, but which suggested the filing 
of new applications to cure shortcom- 
ings the FPC said existed in all the 
denied proposals. 

The FPC set forth specific sug- 
gestions for new projects, pointing out 
that “particularly desirable is a well- 
founded project to serve the seemingly 
endless requirements of the Chicago 
market for both industrial and space- 
heating gas.” 

On the day after the FPC order was 
issued, Midwestern and Tennessee Gas 
sent the FPC a letter outlining their 
plans to divide their former project into 
two parts and to file separate applica- 
tions covering each. The above filing 
was the first of the two. The second 
will be filed about January 1. Based on 
a Canadian gas supply, it will propose 
a new pipeline to serve communities 
principally in Minnesota and Wiscon- 
sin, and in the Upper Peninsula of 
Michigan. 


Colorado Interstate Files 
For Gas Pipeline to Utah 

Colorado Interstate Gas Company 
has filed an application with the Fed- 
eral Power Commission for its $91,- 
000,000 Utah project. Plans were an- 
nounced in August for this expansion 
program, which is in conjunction with 
those of El Paso Natural Gas Company 
and Pacific Northwest Pipeline Cor- 
poration. 

Under the plan, Colorado Interstate 
will sell 200,000,000 cu ft of gas daily 
to El Paso Natural near Green River, 
Wyoming. Initially, Colorado Inter- 
state will transport this gas and an 
equal volume from Pacific Northwest 
through a new pipeline to be built to 
Provo, Utah. From that point El Paso 
will take the gas to the Arizona-Cali- 
fornia border for ultimate consumption 
in California. 


iran to Mediterranean 
Pipeline Pact Signed 

Legal basis for construction of a 
pipeline from Iran to the Mediterra- 
nean Sea has been provided in an 
agreement signed by National Iranian 
Oil Company and the Turkish foreign 
minister, according to the U. S. Em- 
bassy at Tehran. 

The pipeline, approximately 935 
miles long, will cost about $500,000,- 
000, a company official stated, and the 
agreement is said to be for 80 years. 
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December 15 Date Set for 
Transwestern Hearing 

The Federal Power Commission has 
set December 15, 1958 as the date for 
hearings to begin on long-discussed 
plans to establish a second out-of-state 
supplier of natural gas for the ever in- 
creasing natural gas requirements for 
California. 

The commission will consider the 
application of Transwestern Pipeline 
Company, Houston, Texas, for author- 
ity to construct and operate a 1265- 
mile gas transmission system from the 
Panhandle and West Texas areas of 
Texas for delivery of natural gas to 
Pacific Lighting Gas Supply Company 
at Topock on the Arizona-California 
border. 

Transwestern Pipeline system will 
have an initial capacity to deliver to 
Pacific Lighting 300,000,000 cu ft of 
gas daily with facilities available to 
deliver 345,000,000 cu ft to meet peak 
day requirements. 

Transwestern’s main line will consist 
of 670 miles of 30 in. diam line from 
Roswell, New Mexico, to Topock, 
Arizona, on the California border. In 
addition there will be two main line lat- 
erals of up to 24 in. diam delivering 
gas to the Roswell junction, one from 
the Permian Basin area in West Texas 
and the other from the Texas Panhan- 
dle area. The proposed pipeline system 
can be expanded to a maximum of 
640,000,000 cu ft of gas daily with in- 
stallation of additional compressor 
facilities. 

While not in the company’s initial 
construction plans, a third major lat- 
eral from the Four Corners area to the 
main line at Gallup is under consider- 
ation by Transwestern officials. The 
company has acquired gas reserves in 
the San Juan Basin of northwest New 
Mexico. 

Transwestern plans call for initial in- 
stallation of 40,960 total hp at five 
compressor stations to be located at 
Roswell, Scholle, and Gallup, New 
Mexico; Winslow and Seligman, Ariz- 
ona, and three field booster stations. 
Additional compressor stations will be 
added as the volume of deliveries in- 
creases. 

Modern compressor station design 
will enable fully automatic operation of 
the pipeline by remote control. Officials 
of the pipeline have disclosed that the 
proposed facilities have been designed 
to include stronger yield pipe than 
heretofore used by any other gas trans- 
mission system. 

Organizers of the Transwestern line 
were Monterey Oil Company of Los 
Angeles, W. K. Warren, Tulsa, and 
J. R. Butler & Associates of Houston. 
Mills Cox, a veteran of 35 years in the 
gas and oil business, is president of the 


company. Prior to joining Transwest- 
ern, Cox was a vice president of Texas 
Eastern Transmission Corporation. 

Gulf Interstate Company of Hous- 
ton has designed the proposed pipeline 
facilities for Transwestern. 


Two Short Projects, Atlantic 
Seaboard Get FPC Approval 

The Federal Power Commission has 
authorized Atlantic Seaboard Corpora- 
tion to construct gas pipeline facilities 
consisting of approximately 12 miles of 
26-in. loop line in West Virginia be- 
tween its Seneca and Lost River com- 
pressor stations, and about 11.7 miles 
of 26-in. loop line in Shenandoah 
County, Virginia, east of the Lost River 
station, both on its Cobb-Rockville 
line. 


FPC Accepts Transco's 
Offshore Application 


An application by Transcontinental 
Gas Pipe Line Corporation to construct 
and operate three purchase laterals and 
meter stations to take natural gas from 
offshore Louisiana, has been accepted 
for filing, the Federal Power Commis- 
sion announces. 

Transco proposes to construct two 
16-in. laterals, one 13 miles long and 
the other about 1.83 miles in length. 
The third lateral would be approxi- 
mately 0.71 miles of 12-in. line. The 
estimated cost of the proposed facili- 
ties is $2,200,000. The FPC, on Octo- 
ber 22, granted Transco temporary 
authority to construct and operate the 
two shorter laterals and their appurte- 
nant meter stations. 

The facilities will be used to receive 
natural gas purchased from the Su- 
perior Oil Company from the Block 71 
and Block 76 fields, offshore Vermilion 
Parish, Louisiana, Transco estimated 
the additional gas reserves that would 
be available at approximately 275,000,- 
000,000 cu ft 


FPC Clears Way For 
Permian’s Emperor Project 

The Federal Power Commission has 
authorized Permian Basin Pipeline 
Company to construct and operate 
facilities to take natural gas from the 
Emperor field, Winkicr County, Texas. 

Permian will construct about 60.9 
miles of 16-in. lateral supply line, ap- 
proximately 11.3 miles of various di- 
ameter field lines, and nine meter sta- 
tions, to purchase, receive, dehydrate, 
and transport natural gas produced in 
the Emperor field by Sun Oil Com- 
pany, Phillips Petroleum Company, 
and Tidewater Oil Company. 
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Mississippi River Fuel 
Will Take Gas From ALG 

The Federal Power Commission has 
authorized Mississippi River Fuel Cor- 
poration to construct and operate pipe- 
line facilities, at an estimated cost of 
$3,655,400, to enable it to purchase 
and transport natural gas from Arkan- 
sas Louisiana Gas Company. 

Mississippi River Fuel will construct 
approximately 36.8 miles of 26-in. 
transmission line loops; about 3.8 miles 
of 10-in. lateral supply line, and a 
1320-hp compressor station at Minden, 
Webster Parish, Louisiana. The natural 
gas will be purchased at Arkansas Lou- 
isiana’s Ruston gasoline plant in Lin- 
coln Parish, 

The FPC also authorized Arkansas 
Louisiana to construct a 1320-hp com- 
pressor and meter station, at a cost of 
about $331,800, and to sell up to 35,- 
700,000 cu ft of natural gas daily to 
Mississippi River Fuel. Arkansas Lou- 
isiana will se]l the gas from October 15 
of each year through April 16 of the 
succeeding year for a five-year period 
ending April 16, 1963, and smaller vol- 
umes until May 1, 1963. 


Texas Gas Gets Authority 
For $20,000,000 Program 

Texas Gas Transmission Corpora- 
tion has been authorized by the Federal 
Power Commission to carry out an ex- 
pansion program costing $20,169,638. 
Included are 126 miles of various pipe- 
line loops, installation of 9040 hp in 
existing compressor stations, construc- 
tion of a new 1800-hp station, and ad- 
dition of miscellaneous equipment to 
existing stations, The new facilities will 
be in Louisiana, Arkansas, Mississippi, 
Kentucky, Indiana, Illinois, and Ten- 
nessee. 

Texas Gas also will expand its exist- 
ing storage facilities at Oaktown and 
Alford fields in Indiana, and the Dixie 
and Hickory School fields in Kentucky, 
principally by reconditioning existing 
storage wells and enlarging the gather- 
ing system. The company will begin 
operation of its Wilfred storage field, 
Sullivan County, Indiana. 

The new facilities will increase ca- 
pacity of the Texas Gas system by 
133,700,000 cu ft a day. 


Pipeline Being Laid 
In Southern Wyoming 

Teton Pipeline Corporation, subsid- 
iary of Western Crude Marketers, Inc., 
Denver, Colorado, is constructing a 
6-in., 25-mile line from the Sheldon 
Dome, Northwest Sheldon Dome, and 
Rolff Lake fields of Fremont County, 
southern Wyoming, to the Pilot Butte 
area. At Pilot Butte connections will be 
made with Service Pipe Line Company 
and Platte Pipe Line Company. 
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New Arkansas Gas Pipeline 
Will Extend Across State 

A $15,000,000 industrial gas pipe 
line development for Arkansas, which 
will extend from Aetna field, near 
Clarksville, across the state to Helena 
on the Mississippi River, has been 
given formal approval by the Arkansas 
Louisiana Gas Company board of di- 
rectors 

The announcement was made by W. 
R. Stephens, board chairman and presi- 
dent, who also disclosed the formation 
of another wholly-owned subsidiary of 
ALG, Arkansas Industrial Pipeline 
Corporation. 

The construction program involves 
two major segments. First segment will 


Ne uw 
TAPPING TEE 


FOR GAS MAINS 
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extend from Perla, Hot Springs 
ey 0. County, eastward approximately 130 
4911-GS LS : 
tiie team miles to Helena. This line, estimated to 
Schedule 40 cost $9,000,000, will enable ALG to 
ASTM A-106 serve the new generating plant of 
A or B carbon : . 
steel Arkansas Power and Light Company, 





scheduled for completion early in 
1961. It is designed as an 18-in. line, 
| and will be constructed by the new sub- 
sidiary, Arkansas Industrial Pipeline 
Corporation. 
The second segment, from the Aetna 
field, just west of Clarksville, to Perla, 
a distance of approximately 105 miles, 
will be constructed by Arkansas Lou- 
isiana Gas Company. 


im THREAD LEAK REPAIR 
— QUICK, FINAL! 





@ WELDS TO MAIN AND 
1-1/4" SUPPLY LINE 


@ COLD-FORMED FROM 
SEAMLESS STEEL TUBE | 


@ EXTRA STRONG, EXTRA 
SMOOTH INSIDE AND OUT 


SKINNER-SEAL PIPE JOINT CLAMPS stop 
leoks ot joints. onu pressure — 

ovt interruption of service. Quick, simple, 
lasting repair. Sizes 1/2" to 24” incl. in stock. 


@ COMPLETE WITH PLUG 
AND CAP 


SKINNER-SEAL COLLAR LEAK CLAMP—de- 
to stop every type of collar leck in 
and gos lines. Sizes: 2" to 13” inclusive. 


M.B. SKINNER COMPANY 


ANA 





for complete information write 
NisBco INC. be 


JTH BEND 21 INS 
Elkhart, Indiana al 


Dept. H-8212 
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PIPELINE 
PERSONALS 





> Dwight B. Sprow, recently appointed 
executive vice president of Houston 
Texas Gas and Oil 
Corporation and 
Coastal Transmis- 
sion Corporation, 
has been elected to 
the. board of direc- 
tors of both corpo- 
rations. G. B. Ben- 
nett, recently ap- 
pointed vice presi- 
dent of sales and op- 
erations for Houston 
' _ Gas and es 
orporation, also 

D. B. Sprow has been elected to 
the board of directors of that corpora- 
tion. E. P. Shanahan has been named vice 








E. P. Shanahan G. B. Bennett 


president and comptroller of The Hous- 
ton Corporation, Houston Texas Gas and 
Oil Corporation, and Coasta! Transmis- 
sion Corporation. 


> Henry P. Hellinghausen, manager of 
the material-traffic department of Inter- 
state Oil Pipe Line Company, Shreveport, 
Louisiana, has retired. Hellinghausen 
joined Oklahoma Pipe Line Company, an 
Interstate predecessor, in 1917 as a clerk 
and was purchasing agent from 1923 to 
1938 when he was named assistant sec- 
retary of that company. A year later he 
became secretary; and during the next 
five years his responsibilities included the 
positions of treasurer and chief account- 
ant. From 1930 to 1944, Hellinghausen 
was a director of Oklahoma Pipe Line 
Company. With the merger of Oklahoma 
Pipe Line Company and the pipeline de- 
partment of Standard Oil Company of 
Louisiana into Interstate in 1945, Helling- 
hausen was named treasurer. He has re- 
sided in Shreveport since 1950 and, with 
the transfer of Interstate’s general offices 
from Tulsa to Shreveport in 1951, be- 
came material-traffic manager. 

F. Roy Ball succeeds Hellinghausen as 
manager of the material-traffic depart- 
ment. Robert B. Giezentanner has been 
named assistant manager of the material- 
traffic department to succeed Ball in his 
former position. 


> Otis G. Bryant has been promoted to 
the position of chief engineer for Hous- 
ton Pipe Line Company. As head of the 
engineering department, Bryant will be 
responsible for the planning, design, and 
construction of all new pipelines and re- 
lated facilities, and for furnishing general 
engineering and technical services to 
management and other departments of 
the company. 








fandard pipeprotection inc. 
3000 SOUTH BRENTWOOD BLVD.-~ ST. LOUIS 17, MISSOURI 
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WITH THE PIPELINE 
CONTRACTORS 


@ &. H. Fulton & Company, Box 1526, Lub- 
bock, Texas. Has 2! miles of 26-in. from 
Fritch, Texas, northward, and 205 miles 
of 36-in. to a point near Meade, Kansas, 
for Natural Gas Pipeline Company of 
America, and will also build segments of 
the line from Offerie to Lincoln, Kansas. 
Also has contract for 92 miles of 6-in. 
crude line for Jayhawk Pipe Line Com- 
pany extending from Meade to Elkhart, 
Kansas. The system includes 83 miles of 
main line and a 9-mile lateral. 


@ Banister Construction, Utd., 625 Northem 
Hardware Bidg., Edmonton, Alberto. Has un- 
determined amount of 2 to 6-in. exten- 
sions to existing systems in cities and 
towns in Saskatchewan, plus approxi- 
mately 5000 consumer service connec- 
tions, for Saskatchewan Power Corpora- 
tion. Has contract for construction of 
transmission and distribution system in 
the town of Wilkie, Saskatchewan, for the 
Saskatchewan Power er Corperation. 











MIDDLE of Vlowhore? 


you can have attractive and 
comfortable field housing fhat will attract and keep top quality 
employees. 

Across the continent, major companies are finding that 
WHITMOR Homebuilders can put quality field homes on the 


Even in isolated areas, 


job .. . anywhere . 


at a cost within any field housing budget. 


‘WHITMOR takes the problem from the day you OK 
the contract until your employee turns the key. Site-planning 


designing, specifications, construction and all utilities. 
MOR handles it all on one purchase order. 


WHIT- 
Site-built (not 


prefab), by skilled field crews, WHITMOR homes are the re- 
sult of 36 years of experience in home building. 
Whether you need a few e006: or a complete small 


town with streets and all utilities . 


headache any longer. 


. housing needn’t be a 


Please send me, without obligation, more , information 


about WHITMOR Field Homes. 


: NAME. 





COMPANY 
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 MOUSLNG 


FOR FURTHER INFORMATION ON 
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@ Houston Contracting Company, 2807 Buf- 
falo Speedway, Houston 6, Texas. Has 62 
miles of 20-in. crude line for Shell Pipe 
Line Corporation from the vicinity of 
Nairn, Louisiana, north to Norco refinery 
above New Orleans. Also approximately 
22 miles of 14-in. natural gas pipeline for 
Texas Eastern Transmission Corporation 
from Opelousas station south to Rayne 
field, Louisiana. 


@ Midwestern-Walco Contractors, P.O. Box 
11507, 1431 4th Street South, St. Petersburg 
33, Floride. Awarded contract by Houston 
Texas Gas and Oil Corporation to lay 
702 miles of 24-in. main line between 
Zachary, Louisiana, and Kissimmee, 
Florida. 


@ Mid-States Construction Company, P.O. Box 
417, Mt. Vernon, Illinois. Has been awarded 
approximately 150 miles of 34%4-in. to 16- 
in. pipeline by Harbert Construction Cor- 
poration, prime contractor for Houston 
Texas Gas and Oil Corporation in 
Florida. 


@ Harbert Construction Corporation, P.O. Box 
1369, Birmingham, Alabama. Has nearly 500 
miles of 18-in. and 20-in main gas lines 
and more than 600 miles of 4-in. through 
16-in. lateral lines under contract with 
Houston Texas Gas and Oil Corporation 
from Bradenton, Florida, to Miami, 
Florida. 


@ Hunsaker Trucking Contractor, Inc., P.O. 
Box 97, Carrollton, Texas. Stringing 95 miles 
of i2-in. from Cayuga to Riesel, Texas, 
for Bi-Stone Fuel Company. Also 104 
miies of 24-in. for Coastal Pipe Line Cor- 
poration from Smith Point, Texas, to the 
west bank of the west fork of the Calca- 
sieu River, north of Sulphur, Louisiana. 


@ Midwestern Contractors, Inc., 130 West 
Liberty Drive, Wheaton, Illinois. Has been 
awarded a contract by Standard Oil Com- 
pany of New Jersey to install approxi- 
mately 24 miles of 8-in. pipeline from the 
Chicago Sanitary Canal to O'Hare Air 
Field along State Route 83. 


@ Western Pipe Line, Inc., P. O. Box 1076, 
Austin, Texas. Laying 112 miles of 24-in 
and various size pipe in southern Louisi- 
ana for Southern Natural Gas Company 


@ Contracting & Material Company, 1235 
Dodge Avenue, Evanston, Illinois. Laying 137 
miles of 12-in. from Wood River to Cham- 
paign, Illinois, and 112 miles of 12-‘a. 
from Champaign to Griffith, Indiana, for 
Wabash Pipe Line Company. 


@ Majestic Contractors Ltd., 408 Royal Trust 
Building, Edmonton, Alberta, Canada. Has 
undetermined amount of distribution sys- 
tem in the Toronto, Ontario, area for 
Consumer Gas Company of Toronto. Also 
an undetermined amount of gas gather- 
ing system for Producers Pipeline Com- 
pany in the Estevan, Saskatchewan, area 


@ H. C. Price Co., Price Tower, Bartlesville, 
Oklahoma. Has 121.6 miles of 20 and 24- 
in. for Southern Natural Gas Company in 
Alabama, Mississippi, and Georgia. Ap- 
proximately 65 miles of 24-in. in ! ouisi- 
ana for Transcontinenii Gas »ipe Line 
Corporation. 





@ APV Company, Inc., Continental National 
Bank Building, Fort Worth, Texas. Has con- 
tract to install a triple pipeline crossing 
under the San Juan River, including two 
34-in. lines and one 6-in. line located on 
the Navajo Indian Reservation in the Four 
Corners area of New Mexico, for El Paso 
Natural Gas Company. 
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@ B. C. Hall Constructors, inc., P.O. Box 644, 
Aztec, Now Mexico. Has contract to build 
an undetermined amount of various sizes 
of pipelines ranging from 4-in. through 
20-in. for El Paso Natural Gas Company 
in the Four Corners area of New Mexico 


@ Glaser Construction Company, inc., P.O. 
Drawer 1387, Oil Center Station, Lafayette, 
Lovisiana. Has contract to lay about 50 
miles of 8, 12, and 16-in. pipe for Shell 
Pipe Line Corporation's Delta crude oil 
pipeline in southern Louisiana. 


@ Engineers Limited Pipeline Company, 225 
Bush Street, San Francisco 4, California. Has 
102 miles of gathering lines in Aneth field, 
Utah, for El Paso Natural Gas Company 


@ Trojan Construction Company, Inc., 1416 
N. Robinson, Oklahoma City 3, Oklahoma. 
Has contract for take-up and recondition- 
ing of 140 miles of 12-in. and 140 miles of 
8-in. pipe from Teague to Huffman, 
Texas, for Sinclair Pipe Line Company. 


@ Oklahoma Contracting Company, P.O. 
Box 13227, Dallas 20, Texas. Has contract 
for 130 miles of 24-in. between Lake 
Charles, Louisiana, and Baton Rouge, and 
150 miles of 20-in. from Robstown to 
Bay City, Texas, for Coastal Transmis- 
sion Corporation. Laying 100 miles of 
30-in. for Creole Petroleum Corporation 
between Temblador and Caripito, Vene- 
zuela. Has 96 miles of 30-in. from Colum- 
bus, Mississippi, to the Tennessee River 
for Tennessee Gas Transmission Com- 
pany 


@ Delta Engincering Corporation, P.O. Box 
13256, Houston 19, Texas. To build pump 
stations at Main Pass, Southwest Pass, 
Ostrica and Pilottown in southern Louisi- 
ana for Shell Pipe Line Corporation's 
Delta crude oil pipeline. 


@ Engineering-Construction Company, First 
National Bank Building, Tulsa, Oklahoma. Has 
44 miles of 6-in. crude line for Jayhawk 
Pipe Line Company. The lateral connects 
the Pleasant Prairie pool, near Lakin, to 
Jayhawk’s main system, south of Plains, 
Kansas. 


@ Panama-Wiliiams Corporation, 1418 Mel- 
rose Building, Houston 2, Texas. Has 30 miles 
of 30-in. for Transcontinental Gas Pipe 
Line Corporation between the Delaware 
River and Princeton, New Jersey. 


@ Station Construction Company, 2807 Buf- 
falo Speedway, Houston 19, Texas. Has con- 
tract to build Norco terminal and Loutre 
Junction facilities in southern Louisiana 
for Shell Pipe Line Corporation's Delta 
crude oil pipeline 


@ Grayco Constructors, Inc., P.O. Box 4147, 
Austin, Texas. Constructing 119 miles of 
30-in. for Tennessee Gas Transmission 
Company, from Columbus to Heidelberg, 
Mississippi. 


@ Eastern Pipe Line Contractors, 820 Mercan- 
tile Building, Dallas, Texas. ‘'ias 79 miles 
of {U-in. between Quartzsite and Yuma, 
Arizona, for El Paso Natural Gas Com- 
pany 


@ Brown & Root, inc., 4100 Clinton Drive, 
Houston, Texas. Has contract with Texas 
Eastern Transmission Corporation to fur- 
nish field supervision for construction of 
626 miles of 30-in. loops along the com- 
pany’s line between Beaumont, Texas, 
and Uniontown, Pennsylvania. 
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@ O. R. Burden Construction Corporation, 
P.O. Box 5216, Tulsa, Oklahoma. Construct- 
ing gathering system in Jack and Wise 
counties, Texas, for Natural Gas Pipeline 
Company of America to connect 84 new 
wells. Has construction of approximately 
90 miles of 12-in. natural gas line for 
Coastal Transmission Company starting 
near Faysville, Texas, and running north- 
eastward and ending near Robstown, 
Texas 


@ Halimac Construction Company, 3701 Buf- 
falo Drive, Houston, Texas. Has undeter- 
mined amount of gathering system line 
for El Paso Natural Gas Company in the 
Four Corners area of New Mexico and 
Colorado. Also, an undetermined amount 
of various diameter lines in the Big Piney 
field near Kemmerer, Wyoming, for 
Pacific Northwest Pipeline Corpereton, 


Contractors 


@ ji. Ray McDermott, inc., P.O. Box 38, Har- 
vey, Lovisione. To install major crossings 
of the Mississippi at Nairn and Destrehan, 
Louisiana, as well as three other water 
crossings, for Shell Pipe Line Corpora- 
tion’s Delta crude oil pipeline in southern 
Louisiana, which will move crude to Shell 
Oil Company's Norco, Louisiana, refinery 
18 miles west of New Orleans from ter- 
minals on the southwest and southeast 
tips of the Mississippi River delta. 





@ Williams Brothers Company, Natiene! 
Bank of Tuisa Bidg., Tulsa, Oklahoma. Has 
contract to build segments of a Natural 
Gas Pipeline Company of America line, 
consisting of 185 miles of 36-in. in Ne- 
braska and Kansas, and 98 miles of 34-in 
in lowa. Also has been awarded a contract 
by United Gas Pipe Line Company to lay 
37.28 miles of 30-in. pipeline from Lyman 
to | Eestena, Mississippi. 


REILLY 


\230X-1 


PRIMER 


Reilly announces a Plasticized Coal Tar Enamel Primer, 
designed for maximum bond development. 


Quick-drying (20 minutes+ has been reported). 


Non-sagging and non-curtaining. 


Great coverage (750 to 1400 square feet per gal.). 


Stability of bond — no degradation of bond with time and 


temperature exposure. 


Derived wholly from coal tar materials, thus fully conforms 
to A.W.W.A. and governmental agency standards. 


Gives 100% reliability factor to coating process when 
properly applied with plasticized coal tar enamel. 


More to come. Reilly 230 X-1 Primer is the first of a series 
made possible by a significant break-through in applied 
coal tar surface chemistry. HS X-1 for Reilly Hot Service 
Enamel and QD X-1 for Reilly Intermediate Enamel will 


soon be available. 


REILLY TAR & CHEMICAL CORPORATION 


1615 MERCHANTS BANK BUILDING 


11 So. Meridian Street 


INDIANAPOLIS 4, INDIANA 


ARMED 
Protective Coatings 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVICE CARI 








Check the 


Pipelines! Hallmac has crossed water advanta ges 
with everything from 3” to 30” pipe — 

evelved many time and cost saving techniques 
in river and marine construction! 


you enjoy 


When you talk pipelines, . 
talk to J. W. (Bill) Hall, President, witk a 
Hallmac Construction Company, 
3701 Buffalo Drive, Houston 19, Texas. p ersona | 
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YOU GET EACH ISSUE 
DIRECT —no waiting your 
turn to read a copy shared with 
others. Each issue is handy 
when you need it, where you 
need it. 


} YOU CAN CLIP AND FILE 
ARTICLES — four out of five 
subscribers do. THE PETRO- 
LEUM ENGINEER's four edi- 
tions are the engineering 
operating men’s prime reference 
for up-to-date information 


} YOU NEVER MISS AN ISSUE 
-efficient mailing service keeps 
issues coming to you promptiy 


when you change your address 


A personal subscription costs less 
than a penny a day... 


Mail envelope 

inserted in 

this magazine 
to begin your 
subscription to 
the Edition of 
“THE ENGINEER’”’ 


edited expressly 





for you 
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Tank Heaters Feature 
New Platform Design 


= = 
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Incorporating a new horizontal or plat- 
form design for installation in floating 
roof tanks, Model FR-11 Thermo-Flo 
tank heaters can be installed through a 
20-in. diameter manway. Maximum 
height installed is 15 in. from the tank 
bottom. The heaters are mounted on 
short, rigid legs, to allow a minimum 
clearance of the tank bottom of 2 in 
This clearance, plus convection effects, 
keeps the heater from becoming buried 
in sediment on the tank bottom and facili- 
tates tank cleaning. Brown Fintube Com 
pany. 


Circle number (81) on reply card. 


New Use for Viton 


Viton, the versatile new broad tempera- 
ture range polymer developed by DuPont, 
is now being used to manufacture vital 
packings, seals, and gaskets by The Gar- 
lock Packing Company. This manufac- 
turer has developed basic formulations of 
Viton with durometer hardness ranging 
from 60 to 90 and will use these formu- 
lations in manufacturing items for appli 
cation in which maximum resistance to 
deterioration by heat, oils, solvents, and 
many corrosive liquids is essential. The 
Garlock Packing Company 


Circle number (82) on reply card. 


Designed for Big 
Trenching Jobs 


Designed especially for pipeliners who 
must handle cross-country and other big 
trenching jobs, the Parsons 420 “Trench- 
liner” is now in production. The Model 
420 digs trenches 7% ft deep and 36 to 
52 in. wide, and has a multiplicity of dig- 
ging speeds ranging from 15 to 25 ft per 
min. Double-action hydraulic rams 
actuate the wheel for roading and grad- 
ing. Parsons Company. 

Circle number (83) on reply card. 


Pipeline Gathering Pumps 


New electric motor driven pumps for 
pipeline gathering service are complete 
assemblies with capacities from 43 to 48 
bbl per hr at from 300 to 500 psi, using 
220/440-v, 3-phase, 60-cycle motors of 
splash-proof, vermin-proof construction, 
operating at 1140 rpm. Pumps are rotary 
geared type with heat-treated alloy steel 
gears and shafts, anti-friction bearings, 
and self-balancing mechanical seals. 
Brown & Sharpe Manufacturing Com- 
pany. 


Circle number (84) on reply card. 


Phase Multilock System 
For Digital-Channelizing 


A multi-channel digital data transmis- 
sion system designed to facilitate point 
to-point communication of multi-channel 
binary signals by radio, wire or teletype 
have been developed. The Phase Multi- 
lock System is said to represent a con- 
siderable advance over the conventional 
frequency-shift keying method, since it is 
dependent for signal sequencing on phase 
position, rather than frequency channeljz- 
ing, resulting in substantial reduction in 
noise interference and band-widths neces- 
sary for communication. Robertshaw- 
Fulton Controls Company 


Circle number (85) on reply card. 


Portable Frequency Meter 
For Servicing Transmitters 


rhe transistorized Du Mont Type 
5890-B portable frequency meter, which, 


the manufacturer points out, is the first 
such unit for use with land-mobile com 
munications equipment designed to latest 
FCC split channel specifications as well as 
adjacent channel requirements, is capable 
of servicing and maintaining multiple 
transmitter installations operating on 
from | to 24 channels in the 25 to 470 mc 
communications spectrum. With a built-in 
thermometer, the crystal controlled in- 
strument, with stability at + 0.00025 per- 
cent, makes it possible to bring the ac 
curacy of a laboratory bench instrument 
to field communications equipment. Allen 
B. Du Mont Laboratories, Inc 
Circle number (86) on reply card 


Excavator Made Mobile 

A carrier has been designed and built 
by Crane Carrier to give mobility to the 
Samson multiple-purpose excavator, 
Model FS-1, manufactured by Avery 
Tractor, Inc. The excavator, which is 
fully-hydraulic and fullswing to operate in 
the tightest positions, can be used as a 
backhoe, shovel, crane, clamshell, grader, 
grapple, and magnet. The carrier meets its 
mobility requirements. Crane Carrier 
Corporation 


Circle number (87) on reply card 
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Dial. Thermometer 
Line Announced 


A completely redesigned line of indicat 
ing dial thermometers for measuring 
temperatures in the range of minus 350 I 
to plus 1000 F is announced. The new 
line of “Supertherm” dial thermometers 
is complete in variations offered as to 
Remote or direct reading types; methods 
of ambient temperature compensation 
where required; filling mediums for dif 
ferent temperature ranges and uses; case 
sizes, materials and styles; and ther 
mometer bulbs of different sizes, shapes, 
and materials to suit application needs. A 
broad field of applications, where simple 
yet accurate indication of temperature is 
required, is anticipated. United States 
Gauge. 

Circle number (88) on reply card. 


Turbopower Unit 
With 360 hp 


The Detroit Diesel Engine Division of 
General Motors has developed a new 
engine, a Ser'es 110 model, in which a 20 
percent gain n horsepower is attained 
through turb. charging with no appre 
ciable incr ¢ in bulk, weight, or fuel 
consumption. The 360-hp diesel is avail 
able with base and radiator as well as a 
fan-to-flywheel unit. It has been developed 
for contractors’ equipment and other port 
able and stationary industrial applications 
requiring a comparatively small, light- 
weight unit of high power output. Detroit 
Diesel Engine Division 


Circle number (89) on reply card 


Dry Type Air Cleaner 


A disposable resin impregnated cellu 
lose filter, multi-cyclone precleaner 
aluminum center tube, housing and col 
lecting tray make up this new dry type 
air cleaner, which has been developed for 
use on Cat DW20 and DW2! tractors 
Tested on such applications as land clear 
ing, construction and logging, the cleaner 
removes 99.8 percent of all dirt from the 
diesel’s intake air and is effective at any 
engine speed. Caterpillar Tractor Com 
pany 


Circle number (90) on reply card 
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New Equipment 


Trac-Wheels 
Enter Market 


A new product, Trac Wheels, has been 
smal by M. J. Crose Manufacturi 
Company, Inc. This new simplified trac 
design features important savings, has 
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greater track bridge strength and wear 
resistance, and a one-point lubrication 
system. It has been field proved by rugged 
usage on pipe coating kettles and pipe 
bending machines. It is pointed out that a 
set of Trac-Wheels can be easily installed 
in about 30 minutes. M. J. Crose Manu- 
facturing Company, Inc. 

Circle number (91) on reply card. 


Slide Selector 
For Gages, Valves 


A new Slide Selector for easy selection 
of the correct size and type of liquid level 
gages and valves for any job has been an- 
nounced. Pocket size, it condenses a 
wealth of specifications, sizes and other 
data in easy-to-use form. Engineers, de- 
signers and specifiers will be especially in- 
terested in it. Jerguson Gage & Valve 
Company. 

Circle number (92) on reply card. 





PRESSURE SERVICE COMPANY 


Ca// Shreveport 4-2678 


SHREVEPORT, LOUISIANA 


2000 BECK BUILDING 


D-46 







a> ies 2" tee 
Sete me 





FOR FURTHER INFORMATION ON 
AOVERTISGED PRODUCTS. SEE READER SERVICE CARC 


Tractor Offers 
Improved Power 

The new International TD-15 medium- 
size diesel crawler tractor, on which pro- 
duction has beem announced, is capable 
of developing 105 hp by its 6-cylinder 
engine. The engine features positive valve 
rotators, pressure-lubricated rocker arm 
shaft, aluminum alloy pistons, fully 
counter-balanced crankshaft, twin plun- 
ger IH injection system, and, like all other 
International crawler tractor diesels, has 
all-weather, push-button, gasoline-conver- 
sion starting. International Harvester 
Company. 

Circle number (93) on reply card. 


Submersible Pump 
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oe 
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This new submersible pipeline booster 
pump’s design enables it to be suspended 
within a special section of the pipeline. 
The section is flanged at each end and be- 
comes an integral section of the pipeline. 
Named the “Power-Line,” the new hori- 
zontal submersible is available in sizes 
designed to operate within pipe from 8 to 
24 in. and will give capacities from 100 to 
4000 gal per min in heads ranging from 
50 to 500. Layne & Bowler Pump Com- 
pany. 

Circle number (94) on reply card. 











Light, Slow Speed 
Rotary Compressor 

A light, slow-speed rotary portable air 
compressor — rated at 125 cu ft per min 


of free air compressed to 100 psi — has 
been introduced. It is the Le Roi 125RG2 





—a sliding vane type 2-stage compressor 
with an in-line cylinder arrangement — 
weighing 2250 Ib and operating at a 
speed of 1600 rpm. Le Roi Division. 
Circle number (95) on reply card 


Transformer-Type Welder 


“Budget 500” is a new a-c transformer- 
type arc welder that is rated 500 amp, at 
40 v, on 60 percent duty cycle, with a 
welding range of 100 to 625 amp in three 
overlapping main step settings of 100 to 
300 amp, 195 to 475 amp, and 375 to 
625 amp. These three coarse adjustment 
steps, with rheostat for fine adjustment, 
provide dual control to permit choice of 
open circuit voltage to suit the job at 
hand. Hobart Brothers Company. 


Circle number (96) on reply card 


| Extinguishers Improved 


A new family of dry chemical fire extinguishers feature “fresh 
fill” performance including maximum fluidization without in 

verting, absolute gas tightness which helps them retain 97 per- 
| cent of their effectiveness more than a week after pressurization, 
and simpler operation. The four “D” models are available in fire 
equipment red or in white for maximum visibility in any loca 
tion. Ansul Chemical Company. 

Circle number (97) on reply card 


lron Powder Electrode 


A new low hydrogen, iron powder electrode has been an- 
nounced to reduce the cost and provide easier operation in weld- 
| ing 12-14 percent manganese steels. It is used with both a-c and 
| d-c welding machines and is available in 5/32-in., 3/16-in., and 
Y%-in. sizes. Each “%-in. electrode will cover 9 sq in. with a 
deposit ¥s-in. thick. The Lincoln Electric Company. 

Circle number (98) on reply card. 


Compressors to Meet Gas Gathering Demands 


Highlighting the 
many design and con- 
struction innovations 
built into the new 
DPC-230 compressor 
—the first of a new 
line of horizontal, op- 
posed-cylinder gas en- 
gine-compressors re- 
leased by Ajax Iron 
Works—is the massive 
four-throw crank- 
shaft, mounted on 
three double-row ta- 
poses roller main 

earings, having en- 


gine throws of greater length than for the compressor side. The 
arrangement permits piston speeds for optimum efficiency of the 
compressor while obtaining maximum power and fuel economy 


from the power side. Ajax Iron Works 


Circle number (99) on reply card. 
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NEW PIPELINE LITERATURE 





Valve-Regulator 


Maintenance Manual 

Complete installation, operation and 
maintenance instructions for Rockwell- 
Nordstrom valve-regulators are described 
in a new 16-page photo-illustrated man- 
ual. In addition to the illustration of 
typical installations, mounting arrange- 
ments and piping arrangements, the man- 
ual also includes line, cutaway and sche- 
matic drawings and characteristic curves 
for the valve positioner, and special sec- 
tions devoted to: Typical operational 
troubles, how to check troubles, orifice 
and nozzle cleaning, how the positioner 
and controller works, and adjustments. 
Rockwell Manufacturing Company. 

Circle number (101) on reply card. 


Electronics Buying Guide 

The 1959 general catalog of Allied 
Radio Corporation lists in 452 pages 
over 32,000 items. This new electronics 
buying guide places special emphasis on 
equipment for industrial maintenance, re- 
search and production requirements and 
includes special sections on public ad- 
dress equipment and recording equip- 
ment, and lists “3-dimensional” stereo- 
phonic sound equipment and the Allied 
Knight-Kit line. Allied Radio Corp. 

Circle number (102) on reply card. 


Flowmeter With 


Magnetic Indicator 

Technical flyer 10A1247 gives specifi- 
cations or the Magnasight Indicating 
Flowrator Meter, an all-metal reduced 
accuracy variable-area fowmeter with a 
magnetically coupled indicator used for 





MOLE 


Pipeline 


Cleaner 





for BETTER cleaning of 
CRUDE LINES 
PRODUCT LINES 
NATURAL GAS LINES 


FOR DETAILS WRITE 


Pipeline Cleaners Co. 


Fort Madison, lowa 





high pressure, high temperature service. 
Available in 5 sizes, the %-in. or 1-in. 
size is-rated for ration to 500 psi at 
500 F. Fischer & Porter Company. 
Circle number (103) on reply card 


Tandem Welding 


Multiple electrode submerged arc 
tandem welding, which employs 2 or more 
separate arcs operating in close prox- 
imity, one behind the other, on the same 
weld bead, is described in detail in the 
new Lincoln Bulletin 5200.2. Informa- 
tion on the application opportunities and 
requirements with tandem welding, and 
commonly used equipment arrangements 
are presented. The Lincoln Electric Co. 

Circle number (104) on reply card. 








ee. 


Quoted from Mr. Di- 
lard Stokes’ Column, 
Shrereport Journal, Oct 
1%. 1958.. 

“President Washington, 
who spoke of usurpation, 
said in his Farwell Ad 
dress: ‘If in the opinion 
of the people, the dis 
tribution of the Consti- 


amendment. . 
+s the customory weapon 









tional powers be in any porticulor wrong, let it be corrected by on 
but let there be no change 
- by which free governments ore destroyed’.” 





Gas Engines for 
Packaged Compressors 


Two new bulletins detail compressor 
service applications for Superior high 
compression gas engines (200 to 700 hp) 
Bulletin 119 contains features, specifica- 
tions, dimensions, rating curves, and op- 
tional power take-off data on the Superior 
6G-510 engine, including illustrations of 
the block, helical gear drive system, new 
components, and the 6G-510 in action 
Bulletin 120 provides the same informa- 
tion and similar photographs on the Su- 
perior 6 and 8-cylinder G-825 series 
Both folders stress performance char 
acteristics. White Diesel Engine Division 
The White Motor Company. 

Circle number (105) on reply card 











Welding Saddles 


by vsurpation; for . . . this 











PELICAN SUPPLY C0. INC. 


P. O. Drawer 1108 


SEE YOUR NEAREST SUPPLY HOUSE 





Shreveport (84), La 








(Formerly: Pelican Well Tool & Supply Company 























Spy Detector, 









...our SPY HOLIDAY DETECTORS are as near as your telephone— 
in fact, in emergencies our own plane assures immediate service. 





patie = sa ty 





Rugged equipment for dependable holiday detection on %* to 36” 
pipe... signal—bell, light and spark...unaffected by dew or frost. 


Call, wire or write. 


Pipeline Inspection Co., Inc. 


2104 WYANDOTTE STREET + KANSAS CITY, MISSOURI 


a * 


> 
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D-46 


New Literature 
Bulk Handling Pumps 


Three basic lines of rotary pumps for 
bulk handling of petroleum products, 
synthetic solvents and many industrial 
liquids are described in a new Bulletin 
100. Included is a table showing capacity 
ranges of the various models when han- 
dling basic types of liquids. Other tables 
and data are furnished to help select the 
pump model, pump speed, motor size 
and motor speed to satisfy the intake and 
discharge conditions of a given applica- 
tion. Several mounting styles and drive 
units, as well as cutaway photographs 
that show the pump’'s interior compart- 
ments, also are included. Blackmer Pump 
Company 

Circle number (106) on reply card. 





SAVE 
COATING’ 
MATERIAL 
AND 
LABOR 
WITH 


FOR FURTHER INFORMATION ON 
AOVERTISED PRODUCTS. SEE READER SERVICE CARC 


Recorders Described 


Latest descriptive information on Gen- 
eral Electric’s new type HF single-point 
and HG multi-point strip-chart recorders 
and recording controllers is provided in 
Bulletin GEA-6792. The 12-page publica- 
tion also provides information on type 
HE round-chart recorder, recording con- 
troller, and circular scale indicator, type 
HF precision indicator, and _ control 
forms, giving features, application data 
and specifications, outline and mounting 
dimensions and photographs of all equip- 
ment. General Electric Company. 

Circle number (107) on reply card. 


New Features for Tractors 
Highlighting a 2-color broadside on 
the Caterpillar DW21 


(Series D) and 






CRC joint WRAPPERS 


Just pour in hot dope and CRC 

Joint Wrappers give you a field joint to 
match the pipe coating. Less material 

is wasted because the heavy glass pulls 
into the dope, and aids in obtaining the 
desired thickness. Rolls are 500’ long, 
and 9, 18, and 24” wide. Felt or kraft 
paper to match outer wrap. 


Samples on request. 
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P. O. Box 2073 

FARMINGTON, NEW MEXICO 

P. O. Box 1207 

IN CANADA: Canadian Equipment Soles & Service Co 
7310 99th St., Edmonton, Alberta, Canada 


FOR FURTHER INFORMATION ON 
ADVERTIGED PRODUCTS, SEE READER SERVICE 


CRUTCHER + ROLFS + CUMMINGS, INC. 


HOUSTON, TEXAS 
UNderwood 4-639! 


DAvis 5-5523 


CARD 


THE 
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DW20 (Series F) wheel tractors are 2 
new features of these machines — the 
Super Turbo Engine and Torsionflex 
Seat. A detailed explanation of the Pres- 
sure Ratio Control system of air induc- 
tion also is included and graphically 
shown in a schematic diagram. In addi- 
tion, information also is inciuded on the 
No. 456 and No. 470 Scrapers and how 
their operating abilities are matched to 
the new wheel tractors. Caterpillar Trac- 
tor Company. 


Circle number (108) on reply card. 


Regulator Repair Data 


Illustrated bulletin gives step-by-step 
instructions for installation of new seats 
in welding and industrial regulators in 
order to reduce repair charges and down- 
time. Prepared especially for welding 
foremen and plant maintenance foremen. 
Modern Engineering Company. 


Circle number (109) on reply card. 


Cranes Detailed 


The complete range of Koehring rubber 
mounted cranes, from 15 to 45 tons lift 
capacity, is presented in a new 4-page, 
2-color bulletin. The mobile equipment 
is illustrated, with commentary on each 
size crane. Koehring Division, Koehring 
Company. 

Circle number (110) on reply card. 


Flow Switch Folder 


A line of flow switches—devices that 
respond to flow of liquid in a pipeline to 
make or break an electrical circuit—is 
described in Bulletin FS-1. As listed in 
this bulletin, the flow switches have an 
extremely wide range of application 
They can be used to light signals, sound 
alarms, start or stop motors, burners or 
metering devices. The bulletin introduces 
the new FS4 Series flow switches, suitable 
for pressures up to 100 psi, and covers 
the E-2 Series, a completely waterproof 
design suitable for pressures up to 150 
psi. McDonnell & Miller, Incorporated. 


Circle number (111) on reply card. 


High Speed Generators 


Bulletin 2100-PRD-250 describes a line 
of standard, high speed generators which 
are available from 3.75 through 62.5 kva, 
60 or 50 cycle, single or 3-phase, in all 
standard voltages below 600-v, single or 
2-bearing. Electric Machinery Manufac- 
turing Company. 


Circle number (112) on reply card. 


New Weed Killer 
Needs No Mixing 


Ureabor meets the weed problems on 
pipeline rights-of-way and along fences 
at stations. A scientifically balanced com- 
bination of borates and substituted urea, 
this weed killer is ready to use dry — 
there is nothing to mix and no need to 
haul water. Ureabor is described in Serv- 
ice Bulletin 1SW. United States Borax & 
Chemical Corporation. 


Circle number (113) on reply card 


Silencers Explained 


How air-jacketed silencers suppress en 
gine noise while they ventilate engine 
room and surrounding areas is told in an 
illustrated, 4-page brochure. Included are 
descriptions, dimensions, and applications 
of 9 models. Emhart Manufacturing 
Company, The Maxim Silencer Company 
Subsidiary. 

Circle number (114) on reply card. 
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New Literature 
Pipe Handling Study 


A recent case study from the Hyster 
Materials Handling Information Service 
shows straddle carriers with special strad- 
dle grapple attachment handling: pipe in 
Venezuela. The problem, solution and re- 
sults are presented in this illustrated re- 
port. Hyster Company. 

Circle number (115) on reply card. 





Telemetering System 


Specification S$301-1 gives full details 
on Honeywell's new high speed tubeless 
frequency telemetering system for long 
distance data transmission. The system is 
particularly applicable to the power gen- 
eration field but will transmit any variable 
that can be converted to an electrical sig- 
nal. Minneapolis-Honeywell Regulator 
Company. 

Circle number (116) on reply card. 


Data On Motors, 
Controls Given 


A completely illustrated 27-page book- 
let, “Synchronous Motors and Controls,” 
contains motor selector charts, application 
data, and formulas for calculating power 
factor. The booklet presents a quick sum- 
mary of types and features of motors and 
controls. The material includes a discus- 
sion of power factor correction, factors 
to consider in selecting the motor, and 
special application problems. Westing- 
house Electric Corporation. 


Circle number (117) on reply card. 


Rotamieters for Measurement 


Bypass Rotameters for measuring fluid 
rate of flow in pipelines 2 in. in diameter 
and larger are described in Bulletin 18B. 
The Rotameters are applicable to both 
liquids and gases. A complete installation, 
and what it comprises, is described. Pre- 
sented also are simplified, easy-to-follow 
instructions for determining the perma- 
nent pressure loss across the main orifice, 
and the required straight run of pipe be- 
fore and after the main orifice. Schutte 
and Koerting Company. 


Circle number (118) on reply card. 


Antenna Gain Chart 


A set of antenna gain charts help the 
engineer determine the antenna and cable 
sizes needed to achieve the required gain 
with Prodelin Incorporated’s complete 
microwave antenna systems. These pre- 
packaged systems feature the newly 
developed semi-flexible Spir-O-Line coax- 
ial cable with a choice of diameter spun 
aluminum parabolic antennas or alumi- 
num mesh antennas of varying sizes. The 
systems include all the hardware needed 
for assembly, and selection of frequency 
bands. Prodelin Incorporated. 


Circle number (119) on reply card. 


LACT Systems Chart 


A chart of automatic custody transfer 
systems has been made available. It is 
called “Automatic Custody Transfer Pot- 
termeter.” This chart acquaints the reader 
with the Pottermeter system of measure- 
ment, the volumetric tank system, the 
weir tank measurement, and positive dis- 
placement metering. Pottermeter Com- 
pany. 

Circle number (120) on reply card. 
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KEYSTONE 


permanent — high speed 
— asbestos felt 


PITT CHEM” 


long lasting, adhesive 
tar base coating 


COROMAT 

durable, soil-stress 

|  fesistant underground 
wrap 





FOR FULL EXTERNAL PROTECTION 


MIDWESTERN 


PIPE LINE PRODUCTS CO. 


4645 Southwest Bivd. Tulse, Oklc. HI 6-6144 
Cable Address: Mid Pipe 


ELD i 


Two men can cover a pipe section 
with KAPCO ROCK SHIELD in only 


2 or 3 minutes. Compared to the man- 





and-equipment-hours required for the 
old-fashioned dirt-padding method of 
pipe protection, KAPCO'S economy and 


effectiveness are self-evident. 


KAPCO is a tough, mastic composi- 
tion board that can be quickly and easily 
bent around the pipe and strapped into 
place with Scotch filament tape or steel 
strapping. It is a tight-fitting, protective 
shield against rock damage and rough 


handling. 


Contact your nearest Midwestern Man 
for the full details on how you can 
protect yourself while you protect your 


pipe with KAPCO 


| 


? 


FOR FURTHER INFORMATION ON D-49 
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New System Serves 33 Ontario Communities 


Northern Ontario Natural Gas Com- 
pany’s extensive system of laterals and 
local distribution lines in northern and 
northwestern Ontario has been com- 
pleted, and turn-on ceremonies have 
been held in most of the 33 communi- 
ties being served. The company laid out 
capital investment of about $15,000,- 
000 this year to build systems in 31 
communities between Kenora in north- 
western Ontario and Orillia, a few 
dozen miles north of Toronto. 

The beginning of service to these 


Union Gas of Canada 
Completes Two Laterals 

Union Gas Company of Canada, 
Ltd., has completed two laterals in its 
southwestern territory of Ontario, in 
the vicinny of Georgian Bay on Lake 
Huron. Local turn-on ceremonies have 
been held in the six towns to which gas 
service has begun. 

The larger project is a 45-mile 8-in. 
line from Stratford to Goderich, pro- 
viding service for Goderich, Clinton, 
Seaforth, and Mitchell. The smaller job 
is an 11-mile 8-in. lateral to the south 
that serves Amherstburg and La Salle. 
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communities marks the largest single 
construction season for local distribu- 
tion systems in Canadian pipelining his- 
tory, although the total pipeline mile- 
age is much less than the record laid 
by Inland Natural Gas Company last 
year in the interior of British Colum- 
bia, because Northern Ontario Gas is 
taking off all its supplies from the 
Trans-Canada main line. The two prin- 
cipal laterals have been completed, a 
32-mile line to Timmins, and 88 miles 
of 10-in. to Sudbury 


Trans Mountain Traffic Has 
Declined Steadily This Year 

Throughput in the Trans Mountain 
Oil Pipe Line Company system has 
been declining steadily this year, al- 
though the rate of decline compared 
to the same month of 1957 has been 
diminishing. Average deliveries in the 
first nine months of 1958 were 84,635 
bbl per day, not quite half the volume 
of 174,204 bbl per day in the same 
period of 1957. 

First quarter deliveries averaged 
102,180 bbl per day, with second and 
third quarters 78,528 and 73,512 bbl 


SAVE TIME... SAVE MONEY .. . on TOUGHEST 


construction joobs 





BRANCH OFFICES 
IN CANADA 


with 


CROSE-WADSWORTH 
heavy duty ROCK RIPPER 


Built with either drawbar or track 
frame mounts, here is the original 
rock ripper that puts more profit 
dollars into pipeline construction 

work. The Crose-Wadsworth Heavy 

Duty Rock Ripper eliminates up to 

80% of blasting operations . 

right in and goes to work where 

a trenching machine can’t! 

Write today for new brochure. 


Lrose 
MANUFACTURING COMPANY, INC 


2765 Dawson Road, Ph. WEbster 6-2171, TULSA, OKLAHOMA 
Houston ¢ Denver © Elizabeth, NW. J 
CROSE-CURRAN 
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per day, respectively. The fourth quar- 
ter is estimated at around 65,000 bbl 
per day, on the basis of refiners’ nom- 
inations for October and November by 
the refineries on the line. 


New System Now Delivering 
Gas From Pembina Field 

Deliveries of natural gas are now be- 
ing made from the Pembina oil field to 
the Edmonton city distribution system 
of Northwestern Utilities, Ltd. The 
associated gas is gathered through an 
extensive field system operated by 
Goliad, Ltd. Gas from more than 2000 
wells, formerly flared, are being deliv- 
ered initially at the rate of 50,000,000 
cu ft per day, through a 70-mile 16-in 
main line. 

Gas is purchased in the field by 
Alberta and Southern Gas Company, 
Ltd., and delivered to Northwestern at 
the eastern edge of the field. Unitized 
facilities serving 70 individual pro- 
ducers make up the gathering system 
and processing plants, and the total in- 
vestment is about $25,000,000. The en- 
tire project was stimulated by a pro- 
vincial conservation board order pro- 
hibiting further field flaring of casing- 
head gas and making a conservation 
plan compulsory 













. . digs 


LTD., Edmonton, Arberta 
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This is 
“TOP HAT” 
SERVICE! 


TOP HAT Service means going first class . . . with 

all the advantages of a full-dress approach to each particular job. 1 a 
TOP HAT Service means people . . . the top technicians 

of their trade . . . giving your project the individual attention 


wu 
that so often makes the difference between success and 
failure . excellence and the merely adequate. 4 
TOP HAT Service means equipment the very latest 
in instrumentation and methods to assure the best results at q 
minimum time and expense. Finally, TOP HAT Service means 4 
a] 










, 


z 

















reputation . . . the maturity, integrity, and the reputation 
and recognition earned by an organization which 
is not content merely to apply technology, but continually 
seeks better ways of serving the industry. 
In well logging, perforating and other wire line services, 
TOP HAT Service means LANE-WELLS Complete 
Service. There's a tangible difference. 


‘ 
* 
% 
t 


P. O. BOX 1407 * HOUSTON 1 











HALLIBURTON 


OIL WELL CEMENTING COMPANY 





